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PREFACE. 



By Alfred H. Brooks. 



A study of the water supply of parts of Alaska has been carried on 
by the United States Geological Survey for several years. At first 
the work was confined to Seward Peninsula; later it was extended to 
the Yukon-Tanana region. In each of the most important mining 
districts of these two provinces stream gaging records were obtained 
covering three to five years, and the results have been published in 
summary form.* It is imfortunate that the demands of other investi- 
gations have not permitted the allotment of additional fimds for the 
continuation of this work to the end that longer records of stream 
flow might be obtained and other inland districts examined. 

This volimie is devoted to water investigations in another field. 
The rapid development in the region tributary to Copper River, 
Prince Wilham Sound, and the lower Susitna has led to much search 
for water powers, and for this reason a preliminary examination of 
the province was undertaken in 1913. Measurements of stream 
volumes made during only one season can not, of course, be relied 
upon for estimating average flows, but this study has yielded much 
information on the topography of drainage basins, reservoirs, and 
power sites, and incidentally water measurements were made. These 
field data, together with compilations of the Weather Bureau's 
records of precipitation, are here brought together in convenient form 
and will, it is believed, serve as a general guide to the engineer, who 
will be the first to realize that it must be supplemented by surveys 
and measurements before any water-power project is seriously con- 
sidered. This volume will at least serve to show that water powers 
available throughout the year are not so abundant in this part of 
Alaska as has sometimes been assumed. 

The general province here discussed contains valuable mineral 
deposits. In its eastern part lies the Bering River coal field, with its 
high-grade fuels, and also the KataUa oil field. In the Copper River 
basin and in the Prince WiUiam Soimd region, to the west, there are 

1 Henshaw, F. F., and Parker, O. L., Surteoe water supply of Seward Peninsula: U. 8. Oeol. Svavtiy 
Water-Supply Paper 314, 1912. Ellsworth, C. E., and Davenport, R. W., The surface water supply of 
Um YokoD-Taziaiia region: U. 8. Oeol. Survey Water-Supply Paper 342, 1914. 
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10 PREFACE. 

valuable gold and copper deposits. The gold deposits of the Willow 
Creek district of the Kenai Peninsula also lie in the province investi- 
gated, and the Matanuska coal field, with its valuable fuels, is close 
at hand. Take it all in all, this is one of the richest mineral districts 
in Alaska and it contains also arable lands. Moreover, it embraces 
two of the most important gateways into inland Alaska — the Copper 
River and Susitna valleys. Any power development in this field 
must be undertaken with full recognition of possible competition 
with the mineral fuels noted above. Coal and oil now command 
high prices but when the local fields are opened can doubtless be 
supplied at much lower rates. 

This report is essentially the work of Mr. Ellsworth and Mr. Daven- 
port, who deserve great credit for having collected so much informa- 
tion in a single field season in a region which is in large part difficult 
of access. Appended to the main report is a reprint of an article 
by John C. Hoyt on the water powers of southeastern Alaska. There 
is thus brought together all the available information concerning the 
water powers along the Pacific coast of Alaska as far west as Cook 
Inlet. These investigations should be followed by studies of stream 
flow extending through a period of years sufficiently long to afford 
data for accurate generalizations on stream volume. This work will 
be begun as soon as circumstances permit. For the present it must 
be deferred, as the annual grant of f imds miist be used for what are 
believed to be more important surveys and investigations. 



A WATER-POWER RECONNAISSANCE IN 

SOUTH-CENTRAL ALASKA. 



By C. E. Ellsworth and R. W. Davenport. 



INTRODUCTION. 

This report, which presents the results of the first systematic study 
of the water powers of south-central Alaska, has been compiled from 
observations made by the writers during the field season beginning 
May 5, 1913, and ending November 25, 1913, supplemented by infor- 
mation obtained from nimierous reports and maps prepared by 
other members of the Survey and from records furnished by the 
Weather Bureau. 

The areas investigated (see PI. I) were the Bering River basin in 
the Controller Bay region; the basin of Lower Copper River and its 
principal tributary, the Chitina; numerous localities in the Prince 
William Sound region; the Willow Creek district; and the eastern 
part of Kenai Peninsula. Most of the larger streams in the vicin- 
ity of conunercial centers and mining camps were visited, but this 
report should not be considered a complete inventory of the streams 
on which power may be developed within the areas discussed. 

Southern Alaska is generally understood to aflFord many opportu- 
nities for large water-power development. Its water powers are 
sometimes spoken of as ''unlimited," a term which, of coiurse, is 
never literally correct as applied to water power^ and which is not at 
all applicable to the area covered by this report. The coastal regions 
of south-central Alaska are, however, particularly favored with many 
small undeveloped water powers having capacities of less than 200 
or 300 horsepower, and there are perhaps a few sites where plants of 
1,000 or 2,000 or possibly as much as 5,000 horsepower could be 
operated throughout the year. 

It is impracticable to estimate even approximately the power that 
could be continuously developed on many of the streams investi- 
gated, for no previous records of flow have been kept on streams in 
this r^on, and the data obtained during this reconnaissance repre- 
sent only that part of the year when the streams are at or above 
their average stage. Even during that period daily records were 

11 



12 WATER POWEB IN SOUTH-CENTRAL ALASKA. 

obtained on only a few streams. It would be necessary to make 
daily observations for a year at least in order to estimate with reason- 
able accm*acy the mean yearly discharge. Another reason, of nearly 
equal importance, is the lack of information regarding the capacity 
of the various reservoir sites. If water power is to be developed 
continuously throughout the year, the value of storage reservoirs — 
in which the excess flow in the summer and fall can be conserved for 
use during the winter — can not be too strongly emphasized. 

Willing assistance and information were given to the writers by 
many residents of the coimtry during the progress of the field work, 
and it is regretted that individual recognition can not be accorded. 
For gage readings and special services particular acknowledgment is 
due to G. L. Banta; the Copper River & Northwestern Railway; 
W. A. Dickey, manager Three Man Mining Co., of Landlocked Bay; 
Ellamar Mining Co. ; Grold Bullion Mining Co. ; Free Gold Mining Co.; 
S. M. Graff, manager Seward Light & Power Co.; Charles G. Hub- 
bard, manager Kenai Dredging Co.; Kennicott Mines Co.; A. R. 
Ohman; C. I. Olsen; Herman Schmesar; and L. W. Storm, rnining 
engineer, Valdez. 

METHODS OF INVESTIGATION. 

The two controlling features of a stream basin with respect to its 
water power capacity are (1) the run-off and its variation throughout 
the year and (2) the head imder which the water can be utilized at the 
wheels. A third feature, however, that will frequently determine the 
practicabiUty of the project on Alaska streams is the storage capacity 
that can be created above the point of diversion. 

To determine the run-off, measurements of discharge were made 
by a current meter, and where practicable gages were installed from 
which the elevation of the water surface was read at various intervals 
of time depending on the proximity of the observer. After measure- 
ments of discharge are made at different gage heights, the discharge 
at any gage height can be estimated by plotting the measurements 
on cross-section paper, with discharges as abscissas and gage heights 
as ordinates, and then drawing a curve through the plotted points. 
A rating table is then prepared showing the discharge for various 
gage heights, the reliabiUty of which depends on the acciu'acy of 
discharge measurements and gage readings, and also on the per- 
manency of the stream channel. Where gage readings are not 
available the discharge is, of course, imknown except at the time 
of the engineer's visit, when discharge measurements were made. 
Such measurements are called miscellaneoiis and should be used 
with care in estimating the flow at other times, because of the rapid 
fluctuation that is characteristic of the streams. As previously 
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wide, 1 foot deep, at a rate of 1 foot per second. It is generally used 
as a. fundamental unit from which others are computed by the use 
of the factors given in the following table of equivalents. 

"Second-feet per square mile" is the average number of cubic 
feet of water flowing per second from each square mile of area 
drained, on the assumption that the run-oflf is distributed imiformly 
both as regards time and area. 

''Run-off, depth in inches," is the depth to which the drainage area 
would be covered if all the water flowing from it in a given period 
were conserved and imiformly distributed on the surface. It is used 
for comparing run-off with rainfaU, which is usually expressed in 
depth in inches. 

An ' *acre-foot" is equivalent to 43,560 cubic feet and is the quantity 
required to cover an acre to the depth of 1 foot. The term is com- 
monly used in connection with storage for irrigation work. 

In the tables, "accm-acy" shows the probable reUability of the 
record of the mean monthly flow. "A" indicating that the record 
is probably accurate within 5 per cent; '*B," within 10 percent; "C," 
within 15 per cent; '^D," within 25 per cent. Special conditions are 
covered by footnotes. 

CONVENIENT EQUIVALENTS. 

The following is a list of convenient equivalents for use in hydraulic 
computation: 

1 second-foot equals 40 California miner's inches (law of Mar. 23, 1901). 

1 second-foot equals 38.4 (Colorado miner's inches. 

1 second-foot equals 40 Arizona miner's inches. 

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per 

minute; equals 646,317 gallons per day. 

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep. 

1 second-foot for one year equals 31,536,000 cubic feet. 

1 second-foot for one day equals 86,400 cubic feet. 

1,000,000 United States gallons per day equals 1.55 second -feet. 

1 acre-foot equals 325,850 gallons. 

1 foot equals 0.3048 meter. 

1 mile equals 1.60935 kilometers. 

1 mile equals 5,280 feet. 

1 acre equals 43,560 square feet. 

1 acre equals 209 feet square, nearly. 

1 cubic foot of water weighs 62.5 pounds. 

1 foot head of water equals 0.434 pounds per square inch pressure. 

1 horsepower equals 550 foot-pounds per second. 

1 horsepower equals 746 watts. 

1 horsepower equals 1 second-foot falling 8.80 feet. 

1| horsepower equals about 1 kilowatt. 

m 1 1 X * . , , Sec.-ft. X fall in feet ^ . 

To calculate water power quickly: 1257 =net horsepower on water 

wheel realizing 70 per cent of theoretical power. 



CLIMATE. 15 

WATER-POWER RIGHTS. 

Water-power sites on public lands in Alaska within the national 
forests are under the jurisdiction of the Department of Agriculture; 
those outside the national forests are under the jurisdiction of the 
Department of the Interior. An act of Congress approved February 
15, 1901 (31 Stat., 790), provides for permits for rights of way for 
power plants and transmission li^es on the public lands. Regula- 
tions concerning the acquisition of rights of way under this act have 
been issued by both the above departments and can be obtained on 
application. On the groimd of tiie inapplicability of general land 
laws to lands in Alaska, a question as to this act was submitted to the 
Department of Justice, and on Jime 29, 1915, the Attorney General 
decided that this act is applicable to Alaska. In national forests in 
Alaska it has been possible to provide for water-power development 
through special-use permits under the act of June 4, 1897 (30 Stat., 
11), which authorizes the Secretary of Agriculture to regulate the 
occupancy and use of national forests. 

It is believed that the only rights to the use of either land or water 
for the development of water power in Alaska have been acquired 
by special-use permits issued by the Secretary of Agricultiu^e, by the 
posting of a notice of appropriation at the points of diversion and 
use, or by squatting. In the event of conflicting claims it is pre- 
sirnied that the relative rights of the claimants could be established 
in court. 

CLIMATE. 

GENERAL CONDITIONS. 

The diversity of the climate of Alaska in its different parts and the 
consequent widely varying accoimts thereof have given rise to much 
popular misconception. As a basis for the true conception it is nec- 
essary to comprehend the extent of the Territory and the many 
physical influences to which it is subject. The Territory (not includ- 
ing the Aleutian Islands) is limited in longitude by meridians 130° 
west and 168® west and in latitude by parallels 54° 40' north and 
71° 30' north. Its southern shores are washed by the warm waters 
of the Pacific and its northern by the cold waters of the Arctic, which 
are open to navigation but a small part of the year. 

Meteorologic observations in Alaska were imdertaken to a limited 
extent by the Russians. Since the purchase of the Territory by the 
United States, observations have been made by the United States 
Army, the Signal Service, regular Weather Bureau observers, and 
voluntary observers under the supervision of the Weather Bureau and 
United States Geological Survey. As the Territory has become more 
thickly settled, the means for obtaining data have increased until at 
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the present time the results of a large amount of climatic observa- 
tions may be found at the United States Weather Bureau, where most 
of the original records are filed. The records prior to 1878 have been 
summarized by Dall and Baker ^ and by C. A. Schott.' Abbe • has 
treated on the climate of Alaska in a comprehensive manner and has 
included the records from 1867 to the end of 1902. Henshaw and 
Parker * have summarized the meteorologic data of Seward Peninsula 
to 1910 and the authors * that of the Yukon-Tanana region to 1912. 

Abbe, in the report to which reference is made above, divides 
Alaska into eight climatic provinces, as follows: Pacific coast, Alaska 
Peninsula, Aleutian Islands, Bering Sea islands, Arctic coast, the 
interior, and the Copper River Plateau. The boundaries between 
those provinces do not seem everywhere well defined, and it is prob- 
able that as more information becomes available the classification 
may need revision. The area treated in this report is included in the 
Pacific coast and Copper River Plateau provinces. Precipitation 
data are also given for stations on the Alaska Peninsula and the 
Aleutian Islands. 

The Pacific coast province comprises the area extending from 
Dixon Entrance to Kodiak Island and includes all the islands and the 
region lying between the ocean and the first range of mountain along 
the coast from Cross Sound to the beginning of the Alaska Peninsula. 
Data at hand seem to indicate that the so-caUed Copper River Plateau 
province comprises the area bounded on the south by the Chugach 
Mountains and on the north by the Alaska Range and Nutzotin 
Moimtains. The boundaries of these two provmces are by no means 
closely defined at all places. 

The stations for which data are given in this report are listed in the 
following table, together with reference numbers by which they may 
be foimd on Plate I, their latitude and longitude, and the limiting 
dates and length of the record. 

1 Dall, W. H., and Baker, M., Pacific Coast Pilot, Coast and Islands of Alaska, Appendix 1, Meteorology 
and Bibliography, 2d series, Washington, 1879. 

* Schott, Charles A., Tables, distribution, and variations of the atmospheric temperature in the United 
States, etc.: Smithsonian Contrlb. Knowl., vol. 21, No. 277, pp. 10, 11, 124, Washington, 1876. Tables and 
results of the precipitation of rain and snow in the United States, etc.: Idem, vol. 24, No. 353, pp. 11, 113, 
2d edition, Washington, 1881. 

s Brooks, A. H., Geography and geology of Alaska: U. S. Geol. Survey Prof. Paper 45, pp. 133-200, 1906^ 

* Henshaw, F. F., and Parker, O. L., U. S. Geol. Survey Water-Supply Paper 314, pp. 15-32, 1913. 

» Ellsworth, C. E., and Davenport, R. W., U. S. Geol. Survey Water-Supply Paper 342, pp. 18-41, 1915. 
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28 WATER POWER IN SOUTH-CENTRAL ALASKA. 

poratures on the coast and at the mountain summits during the sum- 
mer allow the passing winds to carry more moisture into the interior. 

The effect of altitude on precipitation is undoubtedly very pro- 
nounced in this region. The evidences do not seem conclusive that 
the increase is continuous from the coast to the summits of the 
mountains, for the maximum precipitative effect of the land tem- 
perature acting on the warm sea air might be at some place below 
the summit. After the air has been unburdened of much of its 
moisture at the first mountain summits and has attained a more uni- 
form humidity, the tendency is toward increase in precipitation 
where the lower temperatures prevail. Decrease in temperature and 
therefore increase in precipitation usually accompanies increase iB 
elevation. This fact has an important bearing on the water supply 
of some of the inland area. 

The effect of elevation on precipitation is well illustrated in th< 
Cook Inlet coimtry. At Kenai the mean annual precipitation is 1' 
inches, at Tyonek 23 inches, and at Chickaloon 9 inches. The last 
named station lies within the region of low precipitation already 
noted. About 30 miles west of Chickaloon is the Craigie Creek drain 
age area, most of which lies at elevations between 2,000 and 4,000 fee^ 
whereas the altitude of Chickaloon is about 900 feet. The run-o^ 
from Craigie Creek at the Gold Bullion mill is shown on page 145, an. 
for the months of June, July, August, and September the total i 
32.52 inches. The size of the drainage area has been very accuratel; 
determined. The season of 1913 was considered exceptionally di^ 
throughout the Cook Inlet country. 

A topographic party of the United States Geological Survey, work 
ing throughout the summer of 1913 at the head of the Susitna Rive 
on the south slope of the Alaska Range, noted some of the charac 
teristics of precipitation in that area. The season was comparative!; 
dry to July 10, but thereaf U^ until September 1 it was estimated tha 
rain and fog prevailed more than two-thirds of the time. The sami 
period in the lower Susitna Valley and Cook Inlet region was prac 
tically rainless. Moreover the natives at the head of the Susitni 
were reported as saying that the season was not abnormally rainy 
These comparisons iiulicaU^ a large mcrease of precipitation wit! 
increase in altitude in the interior region diu'ing the summer. 

The maximum rainfall in 24 hours very rarely reaches 7 inches, bui 
frequently exceeds 3 inclicw at the wettest places. The maximum if 
somewhat greaUT in tlie «MU*tcsrn part of the coast province than ii 
the western, and it derroitHOK rapidly toward the interior. AtCoppei 
Center a 24-hour rainfall in (>ic(M)bs of 1 inch is very imusual. 

At some of the statioim in Houtheastem Alaska a rainfall in excess 
of one-hundredth of an nxvh occurs on more than 200 days of thi 
year. In the western part the number of rainy days decreases tc 
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about 150. At the more inland areas, such as on Upper Lynn Canal 

and the Cook Inlet r^on, the number of rainy days does not much 

exceed 90 per year. The average number of rainy days per year at 

Copper Center is 63. Thus the maximum rainfall in a 24-hour period 

and the number of rainy days in a year are seen to bear a well-defined 

relation to the quantity of annual rainfall. 

A study of the water supply of a r^on obviously involves the 
question of snowfall. The principal factors determining the amount 
of snowfall are the quantity of precipitation and the temperature at 
which such precipitation occurs. In southeastern Alaska, because 
of the relatively high winter temperature, there is little snow at sea 
level, but at higher elevations it is very heavy. At White Pass the 
winter snowfall is about 25 to 30 feet, but on the Chilkat summit it is 
said to be less than 4 feet. Farther west, owing to the lower winter 
temperature, the snowfall is heavier. The total at Seward is reported 
as about 6 feet, at Valdez 12 feet, and at Cordova about 10 feet. At 
TlK)mpson's Pass 15 feet is reported. These figures are approximate 
and vary considerably from year to year. 

On May 6, 1913, 5 feet of snow was measiured on the extensive flat 
area back of the town of Valdez. A few days later, on May 16, the 
depth on this flat had decreased to 2.5 feet, with a water equivalent 
of 26 per cent. 

On May 9, 1913, a trench was observed which had been dug 
through the snow for a considerable distance alongside of Solomon 
Gulch for the purpose of installing a pipe line for a hydroelectric 
development. The locality is on the south side of Port Valdez, 500 
or 600 feet above sea level. The snow at that time varied in depth 
from 6 to 18 feet and probably had been considerably greater earlier 
^ the spring. 

The snowfall higher in the moimtains is undoubtedly enormous, as 
18 indicated by the early date at which the snow line commenced to 
descend the moimtain side, and the fact that peremiial snow and 
glaciers are not uncommon. This heavy snowfall is of considerable 
practical significance in its effect on run-off, and also because of its 
tendency to produce great snowslides in the winter and especially in 
^e spring when the masses of snow conmience to thaw on the pre- 
cipitous mountain slopes. Owing to their wide prevalence they 
threaten the stability of any structure lying in their path and present 
• serious obstacle to mining, railroad, or water-power development. 

In the Kenai Valley at the elevation of Kcnai Lake the annual 
snowfall is about 6 feet. On December 16, 1913, a depth of 4 feet 
^^ reported in this region as being an exceptionally heavy fall for 
thftt season. Farther north, in the regions of lower precipitation, the 
snowfall is less. The transition from coast to interior conditions is 
^ illustrated along the CJopper River. On the Copper River Flats 
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tiiere is a fall of 15 to 30 feet. The Copper River & Northweatem 
Railway has found the difficulty of keeping the track clear of snow 
by their rotary plows much greater below the mouth of Tiekel River 
at mile 101 than above. At Chitina there are 3 to 4 feet of snow, 
about 4 feet are reported at Kennicott, and 3 feet at Copper Center. 
On May 22, 1913, there was about 5 feet of snow at the delta of the 
Copper, with a gradual decrease northward until at Chitina, 100 
miles to the north, the ground was bare up to an elevation of over 
2,000 feet. 

The averse depth of accumulated snow near Miles Glacier during 
1907 and 1909 is shown in the following table. The observations 
were kept by the Copper River & Northwestern Railway during the 
construction of the road: 

Average depth o/«7ioar, in feet, near MHea Qtader/or 1907-1909. 



CLIHATE. 
A^magt itpA cfntou, infaA, near Jfibt Qlaeurfor 



RtVBT & NorthwaMn Rallmr. 
o/wind, in miltt per hour, near MUei GUtcier/or 
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TB2CFEBATU UH. 

Perhaps no meteorologic phenomenon in southern Alaska has a 
greater influence on the regimen of streams than temperature, for 
most of the streams head in glaciers or perennial snows, and on such 
streams the efi'ect of temperature equals or exceeds that of nunfall. 
In the interior regions, where the temperature seldom goes ahove the 
freezing point for several months each winter, the run-oS becomeB 
entirely dependent on underground sources, whereas on the coast 
occasional periods of thawing weather augment the flow to an impor- 
tant extent. 

The temperature conditions at various repreeentative stations in 
southern Alaska are summarized in the foUowing table: 

SunimaTy of temperature record* at variotu Weather Bureau $tationt in toutlum Alalia, 
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Summary of temperature records at various Weather Bureau stations in southern Alaska- 
Continued. 

OwdoTS. 





Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


An- 
nual. 




47 
2 

27.8 


58 

4 

3a3 


61 
1 
31.6 


70 
15 
37.0 


72 
28 

44.8 


80 
34 
5a9 


86 
33 
56.2 


80 
40 
55.4 


84 
31 
48w7 


72 
26 
43.9 


60 
11 
33.2 


49 
5 
28.7 








Mean 


*88.*9 





Maximum. 
Minimam. 



r faniim . 
Minimum. 



Maximum. 
Mlnimnm. 



Maximmn. 
Mlnimnm. 



M^udmnm. 
Minimnm. 



Maf imum. 
Minimum. 



Fort Lisenm. 



45 
-14 
20.71 



45 

-12 
21.81 



54 
- 8 
26.1 



53 
2 
27.8 



71 
25 
41.8 



79 
30 

49.81 



82 
32 
52.01 



80 
30 

5ai 



84 
17 
44.91 



57 
10 
35.81 



47 

29.1 



45 
-13 
23.91 



35.2 



Janean. 



50 
-10 
26.91 



51 
- 4 

29.21 



61 
- 5 
34.7 



63 
13 
41.0 



80 
24 
48.4 



84 
31 
54.8 



88 
38 
58.1 



82 
36 
55.4 



74 
23 
49.61 



68 
20 
43.61 



60 
. 1 
34.7 



60 
1 

31.91 



4Z6 



Killifliioo. 



52 
- 7 
27.4 



50 
-10 
26.9 



53 
- 2 
32.81 



63 
15 
38.6 



76 
44 

45.8 



83 
31 
51.3 



84 
38 
55.21 



81 
36 
54.4 



69 
27 
48wO| 



65 
10 
41.7 



65 
1 

33.81 



64 

1 
31.1 



48.1 



Kodiak. 



- 8 
29.4 



58 
. 3 
22.7 



65 
2 
33.7 



61 
36.1 



74 
20 
43.4 



82 
30 
5a3 



82 
32 
54.1 



85 
34 
50.4 



77 
26 
46.9 



66 
16 

41.61 



54 
9 
29.81 



61 
-13 

80.61 
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Lorinf. 



47 
-20 
23.21 



52 
-23 

29.81 



63 

-10 
34.01 



67 
9 
39.^ 



93 
25 
48.5] 



91 
32 
53.01 



87 
36 
57.3 



85 

35 
57.1 



83 
30 
51.21 



67 
15 
43.91 



68 
6 
96w4 



54 

4 
82L1 



4Z8 



Seward* 



43 
-11 
19L0I 



44 

-12 
27.01 



49 
- 7 
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10 
36.5 



75 
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32 
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83 
40 
54.1 



85 
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54.4 



84 
27 
4a 71 



64 
11 
39.01 



49 
9 
3L1 



45 

-10 

25.81 



'39.5 



SICIui. 



Maxinuun. 
Minimum. 



£6 
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- 3 
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- 1 
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15 
41.3 
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46.7 
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54,7 
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51.81 



70 
22 

45w7| 
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43.8 



47 
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92 
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31 
54.3 



77 
26 
49l6 



63 
12 
4a 81 



66 
- 6 
81.4 



57 
- 4 
36.0 



89.6 
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Aa would bo expected from its position north of the coast r&nge, 
the greatest range in temperature occurs at Copper Center, whereas 
all the other stations are within the Pacific coast province. At that 
point there is a variation of 170°, ranging from a maximum of 96° in 
June to a minimum of — 74° in January. A mean annual tempera- 
ture of 27.1 shows clearly the rigorous climatic conditions. 

An interesting relation between the coast stations is the narrow 
range in the mean annual temperature. The extreme difference is 
only 10.3°, the maximum of 4-3.8 occurring at Sitka and the minim um 
33.5 at Sunrise. 

Temperatures below zero have been recorded at all the stations 
except Cordova, where 1 ° is the minimum. At that station the mioi- 
mum yearly range of 85° also occurs. The most uniform mean 
monthly temperatures occur at Sitka, ranging from 31.7° for Janu- 
ary to 57.2° in August. 

CONTROUJER BAY REGION. 
' OENEBAL FBATUBES. 

The Controller Bay region occupies an area about 500 square miles 
in extent, bounded by the Chugach Mountains on the north, Bering 
Glacier on the east, the Pacific Ocean to the south, and the Copper 
River delta on the west. 

The topographic features of the region are exceedingly varied, 
including southern spurs from the Chugach Mountains, istJatod peaks 
to the south ranging in height from 1,000 to 3,000 feet, with inter- 
vening low swampy areas and numerous lakes. 
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southwestward about 23 miles and enters the northern part of Con- 
troller Bay about 10 miles west of Katalla. The areas of the lakes 
from first to fifth are 2.2, 0.08, 0.27, 0.58, and 1.8 square miles, !*&- 
spectively. These lakes have been described by Martin^ as follows: 

Marginal lakes. — The five Beig Lakes, situated on the maigin of Bering Glacier, 
near the northeast comer of the r^on under discussion, present some intaeBtuig 
features. These lakes are bordered on their landward sides by steep banks, iddch are 
in general barren of vegetation and which are covered chiefly with glacial dfibiiB. 
These banks extend to an elevation of about 1,000 feet above tide, or about 200 IMC 
above the level of the lakes. They are cut and built into well-developed 
which mark former stages in the elevation of the lakes. The lower terraces 
tirely barren of vegetation, but the upper ones have a scant growth of gmas, heriba^ 
and small bushes, which are only a few years old. 

The siu'^e of the four western lakes is known to be at the same altitude (aboat 810 
feet in 1905), and Fifth Lake probably is at the same level. 

These lakes are certainly connected by water channels through the crevasses of tlie 
glacier, and possibly by open spaces under the ice. The siu'^e of the ice is lerel, 
except where it rests against the land on the points between the lakes. The identity 
in the altitude of the lakes, the level surface of the ice between the lakes, and tiie 
wa3( in which bergs break of! on the maigin of First Lake show that this aim of tbe 
glacier is floating in one laige lake, of which the five Beig Lakes are only open anas. 
The sur&ce of the glacier, after a gentle slope, descends in a low, crevaraed ioeiall to 
its floating level. 

The level of the lake is oscillating. The absence of vegetation on the lower temces 
' shows that it has fallen in recent years. In June, 1905, it was rising several inches per 
day. The outlet of the lake, which is beneath the ice at the end of the long point south 
of First Lake, becomes choked with d6bris at insular intervals. The water then rises 
until the pressure clears the outlet or till the water can flow on the surface around the 
end of the point, when the lake is emptied, causing severe floods in the vaUey of 
Bering River. 

The principal tributaries of Bering River from the north are Canyoni 
Stillwater, and Shepherd creeks. Gandil and Nichawak rivers flow 
from Bering Glacier through a low swampy country and enter Bering 
River from the east below Bering Lake. 

Bering Lake, which lies about 5 miles north of Controller Bay, 
covers an area of about 12 square miles and is said to be very shallow. 
It is connected with Bering River by several channels, though most 
of the river water passes by without entering the lake. The level of 
the lake is raised from 1 to 3 feet by tides. 

Bering River is navigable for small launches during high and 
medium stages as far as the mouth of Stillwater Creek, a distance of 
16 miles. It flows over a bed of glacial sand and silt with constantly 
changing channels. 

First Berg Lake lies at an elevation of about 800 feet. About 2 
miles below the lake, at an elevation of about 750 feet, the river 
commences to fall rapidly (see PL III, A) and in a distance of less 
than a mile it drops over 600 feet. Power could be developed by 

i]C«tin,G.C., Geology and mlnflnlnBOorow of tlMControlkr Bay r^tioD CtaoL Bomy 

BoU. 835^ pp. 47-^, 1906. 
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STTLLWATEB GREEK. 



GENERAL FEATX7BSS. 

Stillwater Creek rises in Kushtaka Lake, flows southeastward about 
4 milesy and enters Bering River about 2J miles below Canyon 
Creek. Its total fall is approximately 60 feet. For the last mile 
of its course the current is rendered very sluggish by backwater from 
Bering River. 

Its principal tributaries are Trout and Clear creeks, clear-water 
streams that flow from Cunningham Ridge and enter from the north 
about 1 mile below Kushtaka Lake. 

Kushtaka Lake is nearly 4 miles in maximum length, trends north- 
east-southwest, and covers an area of 4.7 square miles. Practically 
the entire inflow is from Kushtaka Glacier, which is a southern arm 
of Martin River Glacier. The lake acts as a settling basin, thus giving 
a much clearer outflow than the ordinary glacial stream. 

The level of the lake could be raised 20 to 30 feet by a dam of 
moderate length, thus obtaining a storage of 60,000 to 90,000 acre- 
feet. A fall of at least 35 feet below the normal lake level could be 
obtained by carrying the water in a pressure pipe for a distance of 
about 1 mile. Under that head, with an efficiency of 70 per cent, 
about 275 horsepower could be realized at the wheel for every 100 
second-feet of discharge. The only data regarding the flow is one 
discharge measurement listed below. Considering the storage that 
could be created it is estimated that from 500 to 1,000 horsepower 
could be developed at minimum flow in the winter and from 1,000 to 
2,000 horsepower from May until October. 

The lake is confined by morainic material deposited by Martin 
River Glacier when at its maximum extension. The nature of the 
foundation that could be obtained for a dam at the outlet is imknown. 
The material at the surface resembles heavy glacial till. A solid rock 
foundation might be obtained at a moderate depth. 

DISCHARGE MEASXTREMSirTS. 

The following miscellaneous measurements were made in Stillwater 
Creek drainage basin in 1 9 1 3 : 

Miscellaneous measttrements in Stillwater Creek drainage basin in 191S. 



Date. 


Stream. 


Tributary to— 


Locality. 


Dis- 
charge. 


Drain- 
age 
area. 


Dis- 
charge 

per 

sauare 

mOe. 


July 11 


Stfflwater Creek. 

Tront Cretk 


Bering River 

Stillwater Creek.... 
do 


1 mile above mouth 

i mile above mouth . . . 
Cnnningham'8 camp. . 


Second- 
feet. 
858 
11.6 
37 


Square 
mile*. 


Second 
feet. 


^ 11 


2.3 

6.8 


5.48 


11 


Clear Creek 


6.87 
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KATATJiA BIVEB. 

Katalla River drains an area of 38 square miles west of Bering Lake. 
It is about 8 miles long and flows in a southeasterly direction, enter- 
ing Katalla Bay at the town of Katalla. The valley is low and 
swampy and is more than a mile in average width. The headwaters 
are separated from Bering Lake by a divide less than 100 feet in ele- 
vation. The natural railroad route from Katalla to the coal fields 
lies up the Katalla River valley and over the divide to Bering River. 

Clear Creek, the principal tributary of KataUa River, joins it from 
the north about a mile from Katalla. It is about 4 miles long and 
drains an area of 7.5 square miles. It occupies a narrow, V-shaped 
valley and flows through a succession of pools and rapids over a bed 
of gravel and bowlders, with a grade of about 150 feet per mile. 

The following measurement was made 1 mile above the mouth: 

July 13, 1914: Discharge, 151 second-feet; drainage area, 6.8 square miles; dis- 
chaige, per square mile, 22.1 second-feet. 

WATEB-POWEB SITES. 

The principal water-power sites in the Controller Bay region are on 
Bering River at the outlet of First Berg Lake (p. 36), and on Still- 
water Creek at Kushtaka Lake outlet (p. 38). Some of the smaller 
streams might furnish a few hundred horsepower for 5 or 6 months 
in the year, but it is doubtful whether storage could be provided for 
the development of more than very small power in the winter. 

The only market that can be foreseen for these powers is the energy 
that will eventually be required in connection with the mining of the 
coal beds of the area. Coal of good quahty will then be available at 
comparatively low cost, and the poorer qualities unsuited for the open 
market will offer a fuel for local power development so cheap that 
water power will have to be produced in the most economi6al man- 
ner to become a successful competitor. 

COPPER RIVER DRAINAGE BASIN, 

GENEBAL FEATUBES. 

The Copper River drainage basin occupies an area comprising about 
23,000 square miles in the southeastern part of the main body of 
Alaska. It may be divided into four physiographic divisions — the 
Chugach Moimtains on the south, the Wrangell Mountains on the 
east, the Alaska Range to the north, and the Copper River Plateau to 
the west. 

The topography of the basin is of the most varied character. The 
Wrangell Mountains, occupying the northeastern section, form the 
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most conspicuous feature. They have been described by Moffit and 
Capps * as follows: 

The WraDgell Mountains, although a more or less distinct group, meige into the St. 
Elias Range on the southeast and are not there sharply defined from them. They are 
limited on the south and west and partly on the north by the valleys of Chitina and 
Copper rivers, and are separated from the Nutzotin Mountains on the northeast by a 
depression extending from the head of Copper River to the head of White River. The 
group trends in a northwest-southeast direction and its length is approximately double 
its width. Its greatest diameter is about 100 miles. Half a dozen or more peaks of 
unusual beauty and size, ranging in height from 12,000 to 16,200 feet, rise above the 
rugged snow-covered mass about them, and from one of these. Mount Wrangell, the 
group received its name. The Wrangell Mountains were formed by the erosion of a 
great mass of Tertiary and Recent lavas piled up on an older surface of very consider- 
able relief and having its greatest development in thclieighborhood of Mount Wrangell 
and Mount Sanford. The southeastern limit of these younger flows is probably some- 
where in the vicinity of Skolai Pass and Chitistone River, although it is possible that 
they may extend still farther to the east. Thus the Wrangell Mountains consist essen- 
tially of lava flows and are distinct in their origin from the other mountains about them, 
all of which are made up principally of deformed sedimentary beds. 

The most prominent summits are Mount Sanford (16,208 feet), 
Mount Blackburn (16,140 feet). Mount Wrangell (14,005 feet), 
Mount Regal (13,400 feet), and Mount Drum (12,000 feet). 

The range is covered with a connected system of glaciers whose 
tentade-like arms spread out from the various peaks and reach down 
at numerous points to elevations of 2,000 to 4,000 feet, from which 
flow many important streams. Kennicott Glacier terminates at 
an elevation of about 1,500 feet, the lowest elevation reached by any 
of the ice sheets draining to the Chitina River or the Oopper above 
the Chitina. 

The Copper River Plateau has been described by Brooks * as fol- 
lows: 

A broad gravel and silt floored basin stretches north from the inland slope of the 
Chugach Mountains to the foothills of the Alaska Range. It is boimded on the east 
by tiie Wrangell Mountains and the Copper River, and extends westward to the 
Susitna basin by a depressed area lying between Talkeetna Mountains and the Alaska 
Range. The basin has a monotonous lack of relief which contrasts strongly with 
the rugged mountains encircling it. [See PI. IV, Aj p. 37.] At the escarpment on its 
eastern margin where it falls off to the Copper River it stands about 2,000 feet above 
sea level, but it nses gently to the west to an altitude of about 3,000 feet at the divide. 
This topographic featiu-e is, in fact, a plateau built up largely of Pleistocene deposits, 
deeply dissected near its margins and called the "Copper River Plateau," by Menden- 
hall,' who was the first to describe it. While it is usually an almost unbroken plain, 
it is varied in places by hills and small groups of moimtains and is dotted with small 
lakes. 

i Moffit, F. H., and Capps, 8. R., Geology and mineral resooroes of the Nkina district, Alaska: 17. 8. 
Qflol. Survey Bull. 448, p. 10, 1911. 

> Brooks, A. H., Geography and geology of Alaska: U. S. Geo!. Survey Prof. Paper 45, p. 54, 1006. 

* Mendenhall, W. C, A reconnaissance fh>m Resurrection Bay to the Tanana River, Alaska: U. 8.G«>L 
Survey Twentieth Ann. Rept., pt. 7, p. 297, 1900. 
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of glacial sediment were laid dowiXi fonning a lower stream-gradient 
for several miles above. When the glacier began to recede it kft 
large bodies of heavy till, through which the river is now slo^y 
cutting its way. The river has been pushed well over toward the 
west side of the valley and hugs the base of steep rocky slopes for 
the fu^t 2 miles of the rapids. It then makes a nearly right-an^ 
turn to the east and about one-half mile farther on enters an expanded 
section of the river at the base of Miles Glacier, known as Ifiks 
Glacier Lake. 

Abercrombie Rapids offer the fundamental requirements for the 
development of power, a large volume of water and a concentrated 
fall. The economic value of a water power, however, depends on 
the market for the power and the cost of development. The latter 
factor alone would probably put this site out of the class that would 
be economically feasible at the present time and probably far into 
th(» future. TTic principal difficulty would be the constraction of 
a diversion dam. A rock foundation probably could not be obtained 
at a reasonable depth. The east end of the dam would be in a hi^ 
glacial moraine which is prf)bably underlain with ice. (See H 
Wy A.) The track of the CopjKT River & Northwestern Rwlway 
follows the west bank of the river past the rapids. To carry water 
from the head of the rapids to a power house at the foot, nearly 
2 miles of tuimel would have to be built through the rock slope on 
the west side of the river in order to avoid the railway track. The 
eiustern slope, which is flanked by the moraine, would offer a distinctly 
unstable foimdation for a conduit oron though the wati*r could bo 
successfully diverted. 

Copper RivcT carrif^ large* quantities of frazil during October and 
NovembiT wh(»n it is freezing. In the spring, beginning about the 
first of May, the break-uj) occurs, during which time there is an im- 
mense flow of heavy cakes of ice that would bo difficult to pass over 
a dam. The large quantities of glacial <lebris that arc carried by the 
riv(T would also pri^sent a 8<»rious problem if power development 
should bo undertaken. 

Twenty-five miles below the Slana Copper River is joined by Chisto- 
cliina River, which rises in the Alaska Range on the south slope of 
Mount Khnball and flows south about 50 miles. Here Copper River 
(»merg<»s fn)m the vjdley between the Alaska Range and the Wrangell 
Mountains and flows iJong the east<Tn margin of thcj Copper River 
Plateau imtil it a]>proaches the Cliitina. Between the Cliistochina 
and the Chitina the principal tributaries of the Copper in downstream 
order from the north and west are tlie Gakona, Gulkana, Tazlina, 
Klutina, and Tonsina rivers; fn)m the east it receives the Sanford, 
Klawasi, Nadina, Dadina, Chetaslina, Cheshnina, and Kotsina rivers, 
wliich drain the westward slope of the Wrangell Mountains. 
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Mountains from Kotsina River to the headwaters of Nizina River. 
Considerable development work has been done on several veinS| but 
the only productive mine is the Kennicott-Bonanza/ near the eastern 
end of the belt, about 200 miles from Cordova, at the terminal of the 
Copper River & Northwestern Railway. 

Gold-bearing quartz veins have been discovered in the McKinley 
Lake district near Alaganik;* near mile 109 along the Copper River 
Railroad; at several localities in the headwaters of Tiekel River; on 
the south slope of the Wrangell Moimtains near Strelna; and at several 
points in the Nizina River basin. Considerable development work 
has been done on these veins, but no mines have yet reached a pro- 
ductive stage. 

Two important gold placer districts, the Chistochina ■ and Nizina,^ 
occur in the Copper River basin. Promising placer deposits have 
recently been discovered on headwater tributaries of the Tazlina 
River. Placer gold has also been discovered on the Bremner • and 
Tiekel rivers. 

TIMBER. 

The following description of the timber resources of the Copper 
River basin, by Alfred H. Brooks, is taken from the report of the 
Alaska Railroad Commission :• 

Timber. — ^The lowlands stxetcIiiBg eastward from Cordova to the Copper River 
Delta are in part timbered. Timber is not very abundant and occurs in isolated 
tracts. The largest trees in this part of the district are not over 2 or 3 feet in diameter. 
The forests are chiefly of spruce and hemlock, and timber extends to an altitude of 
about 3,000 feet, but that useful for commercial purposes is chiefly in the lowland.^ 
There is no timber between the Copper River Delta and the mouth of the Tiekel. 
The only exception is some scrub spruce at a few localities and a growth of stunted 
Cottonwood which occurs on some of the islands in the river and adjacent flats. 

Above the Tiekel spruce timber occurs sparingly along the lower slopes of the 
valley, but there is none of it of any value until the mouth of the Chitina is approached. 
There is some excellent timber along the west side of the Copper River near Chitina, 
where trees up to 2 feet in diameter occur. A small growth is found at various places 
along the Copper River and its tributaries, but this heavy timber all occurs in the 
valley bottoms of the larger streams. The aggregate areas of good forest is small. 
The so-called Copper River Plateau, which stretches northward from the coast range 
to the foot of the Alaska Range, is covered with stunted spruce, together with some 
white birch and cottonwood. On the slopes of the valleys which traverse this region 
some better spruce timber is found but occurs only in small quantities. Fairly good 
timber occurs along the southern foothills of the Alaska Range, where trees from 12 
to 18 inches in diameter are found. ♦ ♦ ♦ 



1 See Mofflt and Maddren, op. cit, pp. 80-86. 

• Chapin, Theodore, The McKinley Lake district: U. S. Oeol. Survey Bull. 542, pp. 7^-80, 1018. 

s MofQt, F. H., Headwater regions of Oulkana and Susitna rivers, Alaska: U. 8. Oeol. Surrqr Bull. 496, 
pp. 70-80, 1912. 
« Mofflt and Capps, op. cit., pp. 100-106. 

• Moffit, F. H., The Taral and Bremner River districts: XT. 8. QwA. 8arvey Bull. 630, pp. 9fr-10l, 1912^ 
The HanagitarBremncr regkm, Alaska: U. 8. Geol. Survey Bull. 576, pp. 43-49, 1914. 

• Report of Abaka RaOroad Commtwfcm, 62d Cong., 8d sees., H. Doc. 1346, p. 74, lOIS. 

' Tboae stands In the vicinity of Eyak Lake and River and Sheridan Qlacisr mnttppmimMtfi 
by fha Forest Service to contain a total of 425 to 635 mflUoQ fset board maanuw. 
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From Chitina eastward the Kennicott extension of the railway traverses a gravel bench 
standing 300 to 500 feet above the river level, and this is covered with a similar tyx>e 
of vegetation to that of the Copper River Plateau. The trees are mostly stunted and 
bave.no value except for fuel. There are some patches of good timber in the river 
bottoms along the Lakina and other streams. 

OAatNG STATIONS AND MEASXJBINa POINTS. 

The points at which gaging stations were maintained or discharge 
measurements made in 1913, in the Copper River basin, are listed in 
the following table. The numbers correspond to those used on 
Plate VI. 

Gaging stations and measiaring points in Copper River basin in 191S. 

1. Copper Biver near Copper Center. 

2. Copper Biver at Miles Glacier. 

3. Blntina Biver at Copper Center. 

4. Kotsina Biver near mouth. 

5. Nizina River above Kennicott River. 

6. Dan Creek above hydraulic plant. 

7. White Creek above Jolly Gulch. 

8. Ohititu Creek below Rex Creek. 

9. Rex Creek above hydraulic plant. 

10. McCarthy Creek above Nikolai Creek. 

11. McCarthy Creek near McCarthy. 

12. Lakina River at railroad crossing. 

13. Gilahina River at railroad crossing. 

14. Chokosna River at railroad crossing. 

15. Kuskulana River at railroad crossing. 

16. Strelna Creek at railroad crossing. 

17. Tsina River below Ptarmigan Creek. 

18. Tsina River at mouth. 

19. Tiekel River at mouth. ' 

20. Ptarmigan Creek at upper canyon. 

21. Ptarmigan Creek at lower canyon. 

22. Stuart Creek at mouth. 

23. Kanata River at mouth. 

NoTE.~Blaek-iiMed tjrpe indicates regular gaging stations; Ilght-faoed type points of misoellaneoas 
fmntureimnits. 

COPPEB BIVEB NEAB COPPEB CENTEB. 

A temporary gage was installed on Copper River at the Indian 
School about IJ miles above. Copper Center June 18, 1913. 

Two readings of stage and one of turbidity were taken each day from 
June 18 to November 30. No means were available for making dis- 
charge measurements, but it would be possible to stretch a light cable 
across the river at Copper Center in holding in place a boat from which 
soundings and velocity measurements could be made. On September 
27, 1913, the river at the suggested measuring section was 330 feet 
wide, and a measurement made by dropping floats across the section 
at intervals of 25 feet gave a mean surface velocity of 6.43 feet per 
seoond. 
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Daily gage height y in feet y of Copper River near Copper Center for 1908, 

[Chas. W. H. Heideman, observer.] 



Day. 


May. 


June. 


July. 


Aug. 


Day. 


Itoy. 


Juno. 

• 


July. 


Ang. 


1 


2.0 
2.0 
2.0 
a4.1 
4.9 

5.0 
5.6 
6.0 
6.1 
ai.2 

.8 
.8 
.8 
.6 
6 2.0 


3.2 
4.0 
4.4 
4.7 
4.2 

3.5 
3.7 
3.3 
2.9 
3.2 

3.2 
3.1 
3.0 
3.5 
3.6 


5.1 
5.1 
5.0 

4.8 
4.8 

4.8 
4.7 
4.6 
4.7 
4.9 

5.2 
5.7 
5.4 
5.2 
5.0 


3.6 
3.9 
4.0 
4.0 
4.0 

4.0 
4.0 
3.8 
3.7 
3.6 

3.5 
3.2 
3.2 
3.3 
3.2 


16 


1.6 
3.0 
5.2 
5w6 
5.9 

6.4 
5.9 


3.6 

* "i'o* 

4.0 
5.0 

5.1 
&1 
5.1 
5.2 
5.1 

5.1 
5.1 
5.2 
5.1 
5.0 


5i2 
&0 
4.9 
4.9 
5.1 

&1 
5.0 
5.0 
&0 
5.0 

3.7 
3.6 
8.8 
3.8 
3.5 
8.5 


3wl 


2 


17 


3.0 


3 


18 


Z9 


4 


19 


3bO 


5 


20 


8.0 


6 


21 


S.1 


7 


22 


3.2 


8 


23 


3.8 


9 


24 


4.6 
4.1 

3.9 
3.3 
3.4 
8.1 
3.0 
2.4 


8.2 


10 


25 


8.S 


11 


26 


8.0 


12 


27 


2.9 


13 


28 


3.0 


14 


29 


8.8 


15 


30 


Sb5 




31 











a Ice jammed below gage from May 4 to 10. Ice went oat 1 p. m. May 10. 
b Ice nmning. 

Note.— Records fumLshed by Mr. Heideman. who was in charge of the Oovemment experlnunt faxm. 
The exact location of the gage is not known out was probably near the one installed fai 1913. loa went 
out May 5, 1907. 

Daily gage heighty in feet y and turbidity y in parts per milliony^of Copper River near Copper 

Center y Alaska , in 1913. 

[L. A. Jones, observer.] 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 



Day. 



Jmi(^. 



Gage 
leight. 



heig 



ia7 
17.0 
17.0 

16 8 
16.7 
17.0 
17.8 

lai 

18.0 
18.1 
17.7 
17.9 
17.8 



July. 


hei^. 


Tur- 


bidity. 


17.6 




17.4 




17.4 




17.6 




18.0 




1&6 


1,500 


18.5 


900 


18.4 


800 


18.1 


600 


17.8 


600 


17.8 


600 


17.6 


500 


17.4 


350 


17.3 


400 


17.3 


400 


17.4 


500 


17.2 


500 


17.0 


500 


16.9 


350 


16.5 


300 


16.5 


400 


16 4 


300 


16 6 


350 


16.8 


350 


17.3 


400 


18.4 


1,500 


19.0 


3,000 


19.8 


3,000 


20.4 


3,000 


20.2 


3,000 


20.1 


3,000 



August. 



Oage 
leieht. 



heig 



19.5 
18.7 

lai 

17.6 
17.4 

17.3 
17.2 
17.0 
16.8 
16.7 

16.6 
163 
16.2 
16 2 
16.1 

15.9 
15.8 
15.6 
15.6 

15.8 

16 
161 
16 
16 2 
165 

16 7 
16 6 
16.5 
16.1 
15l8 
1&6 



Tur- 
bidity. 



1,500 

1.500 

1,500 

800 

80O 

500 
800 
800 
600 
500 

800 
500 
500 
500 
800 

600 
500 
500 
500 
350 

500 
800 
800 
800 
800 

800 
600 
500 
500 
350 
250 



September. 



October. 



Oase 
leignt. 



heig- 



15.2 
15.0 
15.0 
14.8 
14.7 

14.6 
14.5 
14.4 
14.3 
14.2 

14.1 
14.0 
14.0 
13.9 
13.9 

13.9 
13.8 
13.8 
13.7 
13.7 

13.7 
13.7 
13.7 
14.0 
14.4 

14.5 
14.4 
14.4 
14.4 
14.3 



Tur- 
bidity. 



350 
250 
180 
200 
200 

180 
180 
200 
ISO 
180 

180 
180 
180 
180 
110 

100 
110 
110 
130 
100 

100 
100 
120 
110 
150 

250 
200 
110 
200 
150 



Oage 
height. 



14.3 
14.3 
14.2 
14.2 
14.1 

14.0 
14.0 
13.8 
13.6 
13.6 

13.4 
13.3 
13.4 
13.6 
14.0 

ia8 

13.7 
13.6 
13.4 
13.6 

13.5 
13.5 
13.5 
13.4 
13.2 

13.3 
13.2 
13.0 
13.0 
12.9 
18.0 



Tur- 
bidity. 



150 
110 
150 
110 
130 

130 
130 
180 
130 
130 

110 
110 
110 
130 
130 

150 
lAO 
150 
150 
150 

150 
130 
130 
130 
130 

120 
120 
120 
120 
120 
150 



November. 



Oa« 
lelc^t. 



13.0 
13.0 
13.0 
12.8 
12.8 

12L8 
12.8 
12.7 
12.6 
12.0 

12.6 
12.6 
12.6 
12.7 
12.8 

12.7 
12.6 
12.8 
12.0 
12.5 

12.5 
12.5 
12.5 
12.6 
1Z6 

12.5 
12.6 
1X8 
12.8 
18.0 



Tur- 
bidity. 



180 
180 
180 
120 

120 
110 
110 

no 

110 

100 

100 

85 

05 

85 

85 
100 

05 
100 

95 

96 
80 
85 
80 
85 

85 

80 
75 
90 



«8ilio«8tndaid; d»t<nntntUqn3 node with IT. B, <Hott gorvey tnrt>fcU»y foq. 
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COPPEB BIVEB AT MILES GLACIEB. 

Gage-height records were kept on Copper River by the Copper 
River & Northwestern Railway Co. from 1907 to 1910. The exact 
location of the gage is not known, but it was probably near the site 
of the bridge constructed during that period between Childs and 
Miles glaciers, 49 miles from Cordova and about 40 miles from the 
Pacific Ocean. (See PL V, B.) The datum plane of the gage was at 
an elevation equal to mean low-tide level at Cordova. To reduce the 
following gage heights that were taken at that point to their actual 
elevation above the datum plane, add 100 feet. Readings taken after 
about the 1st of November of each year may have been affected by 
ice, but no definite information is available regarding such conditions. 
No discharge measurements were made previous to 1913. It is not 
thought advisable to estimate discharges for 1907-1910 because of 
uncertainties regarding changes in channel since that period. 

On June 29, 1913, a chain gage was installed by the Geological 
Survey on the railroad bridge on the guard timber on the upstream 
side of the center panel of the third span from the east bank. The 
gage datum was 85.3 feet below the base of the rails, or 93 feet above 
mean low-tide level at Cordova. 

Discharge measurements were made from the upstream side of the 
bridge. 

The channel at the bridge is composed of gravel and bowlders and 
is beUeved to be fairly permanent. The control for the section at the 
bridge is not well defined and the gage heights may have been affected 
at times by the action of ice breaking from the face of Childs Glacier, 
which would not only tend to contract the section and back up the 
water but also might change the condition of the bed of the river at 
the control. 

Discharge measurements of Copper River at Miles Glacier in 19 1.3. 



Date. 


Width. 


Area of 
section. 


Mean 
velocity 


Gaee 
height. 


Dis- 
charge. 


Date. 


Width. 


Area of 
section. 


Mean 
velocity 


Gaee 
height. 


DIs- 
charge. 


June 30 
Sept 13 


Feet. 

1,440 

1,007 


Sq.ft. 

13,400 

7,330 


Feet 
per sec. 
15.52 
6.47 


Feet. 
40.5 
28.0 


Sec.'ft. 
208,000 
40,100 


Nov. 12 


Feet. 
090 


'IM 


Feet 
per sec. 
2.78 


Feet. 
a27.6 


Sec.-fU 
17,400 



a Backwater from ice on riflle below section. 



WATEE POWEB IN 80UTH-CENTEAL ALASKA. 

DaUy gage haghl, in feet, of Copper River at MiUa Oladerfor 1907-191 
I. 0. lolmsan, obsnrtr. Rtetidi lumlabed b; Ui^Coppct Rlw & MotlbweHcni Bal 



D.y. 


Aug. 


Bept. 


Oct. 


Nov. 


Day. 


An«. 


Sept. 


Oc 


WOT. 




sail 

22.4 


20.8 

y:i 

22. e 

23.0 

1:8 

23,0 
22:? 

Is 


16.4 

Ktl 

le.i 

16.0 
16.2 

18-3 


mr. 


28.0 

1; 

2?: 2 

28! 

20. e 
2s!s 

2»:8 


22. T 

SI 

2>.D 

2(.8 

SS:S 

26.2 
2S.8 

2a!o 

Is 














11 
2S.1 

2s.a 

2T.8 

27;? 
















































J 


2e 













































!□ after Hot. 27. 
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Dail§fgt^ hoffhi, in feet, of Copper River at Miles Olaeier for 19(^-i9ia--Gontmiied. 



DV. 


Jan. 


Feb. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct 


Nov. 


1900. 


18.6 
1&6 
18.6 
1&5 
1&5 

1&5 






23.9 
33.6 
33.3 
33.0 
33.0 

3L8 
3L7 
33.3 
33.3 
33.5 

33.7 
33.7 
33.5 
22.3 
22.3 

2X4 
33.3 
23.3 
33.5 
33.0 

28.6 
32.1 
217 
23.5 
33.9 

34.5 
35.0 
30.6 
38.0 
39.6 


sao 

81.0 

8ai 

39.1 
39.0 

38.1 
3&1 
38.0 
38wO 
38.0 

29.0 
39.0 
38.1 
39.0 
38.9 

39.0 
39.0 
39.6 
3a3 
3a3 

3a2 
3a3 

sai 
aas 
3a6 

3a9 

30.3 
31.5 
81.5 
31.6 
31.5 


aas 

30.7 
39.8 
39.4 
39.7 

39.7 
39.5 
39.3 
39.4 
30.5 

dai 

81.3 

3a9 
aa4 

39.3 

S&3 
28.6 
28.0 
27.9 
28.6 

28w6 
28.4 
26.9 
27.1 
27.5 

27.8 
28.0 
27.9 
26.0 
26.2 
26.3 


36.0 
35.3 
34.9 
34.6 
34.7 

3&7 
34.9 
34.7 
34.5 
34.1 

34.3 
34.0 
33.7 
33.5 
33.1 

33.1 
32.7 
22.5 
217 
23.4 

210 
21.4 
21.0 
20.9 
30.4 

30.2 
19.8 
19.7 
19.7 
20.0 


19.9 
19.7 
19.1 
l&O 
1&5 

1&3 
l&l 
l&l 
17.9 
17.7 

l&O 
23.8 
23.5 
21.9 
21.1 

20.8 
30l2 
19.7 
19.7 
19.7 

419.3 
18.9 
1&6 
19.1 
19.4 

19.6 
19.8 
19.3 
19.2 
19.2 
19.3 


19.8 


1 






19.4 


8 






19.4 


4 






19.6 


6 

• 

7 




33.0 

33.1 
33.8 
3X0 
33.0 
33.3 

33.4 
33.3 
33.5 
33.7 
33.6 

33^6 
34.0 
34.5 
34.0 
33.7 

23.5 
33.0 
32L7 
22.0 
SSLO 

32.0 
32.4 
32L7 
32.7 
22.8 
22.9 


19.7 

19.7 
19.8 


8 




30.5 
3L0 
38L5 

34.5 
87.3 
3&9 

4ao 

83.5 

33.5 
21.5 
30.6 
30.1 
30.1 


19.8 


9 




19.9 


10 




19.9 


U 




20.7 


u 




20.7 


u 




20.6 


14 


« 


2a6 


15 




2016 


16 




20.5 






20.5 


18 V.V'V'l 
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-.^OOL— Riw fromi over Jan. 6. Ice broke up Feb. 8, caused by lake in Idles Ghcter bnaking loose. 
Rmr ftom ovar Feb. 20. River broke up May 5. River froaen over after Nov. 17. 

[H. A. Brown, observer.] 





Day. 


May. 


June. 


Day. 


May. 


June. 


Day. 


May. 


June. 


1.. 


19ia 




34.5 
34.1 
34.3 
34.1 
38.3 

38.8 
318 
316 
314 
313 


11.. 
13.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
10.. 
30.. 


1910. 




310 
31.8 
31.6 
210 
314 

316 
319 
33.0 
33.6 
33.7 


31.. 
32.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1910. 




34.4 


8 












36.5 


8 










28.9 
28.8 
28.5 

31.1 
813 
29.5 
26.3 
25.8 
25.5 


26.8 


4 










27.1 


5 










37.9 


6 










28.7 


7 










39.0 


8 


t 








37.4 


9 










37.0 


10.. -- 










38.4 























NotB.— loe broke up May 33. Oage heights during May affected by ice. 
97891*— W8P 372—15 i 



50 



WATER POWER IN SOUTH-CEKTBAL ALASKA. 



Daily gage height, in feet, and di»c^arge, in »eetmd-feei, of Copper lUver ai Mila Glaaer 

for 1913, 







Pniiiage area, 21,800 fqnare mlla. 










June. 


July. 


August 


SeptonlMr. 


OetDbv. 


NoTsnibs. 


Day. 


(iBM 


Dis- 
charge. 


Obm 
he^t. 


DIa. 
diaige. 
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NoTK.— Discharge determined from a rating curve based on two diachaige measuremmts; may be 1^ 
])er cent in error. 

EXT7TINA BIVEB BASIN. 



GENERAL FEATX7BES. 

The Elutina Hiver basin comprises an area of approxim&tely 1,04C 
square miles, bounded on the north and west by the Tazlina Bive^ 
basin and on the east by that of the Tonsina. Hie area to the south, 
drains into Port Valdez. 

Klutina River rises in Klutina Glacier on the north slope of the 
Chugach Mountains, flows northeastward and joins Copper River at 
Copper Center. About 15 miles below its source it enters Klutina 
Lake, and thence to its mouth, a distance of about 25 miles, it passes 
first through a region of mountains 3,000 to 4,000 feet high and then 
through the Copper River Plateau, in which its valley is incised 
between steep gravel walls to a depth of 400 to 500 feet. (See PL 
VII, A.) In its lower course through the plateau, a distance of about 
13 miles, it falls 400 feet. 
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Elutina Lake is about 22 miles long, 4 miles in maximum width, 
51 square miles in area. Much of the water of the river is derived 
from glaciers, but the lake acts as a settling basin and at its mouth 
the river is comparatively clear for a glacial stream. It carries only 
the finer material and shows little evidence of its glacial origin. The 
lake also regulates the flow of the river (see fig. 3), preventing ex- 
tremely high rates of run-off during the simuner, when the glaciers 
and snowbanks in the mountains are melting rapidly, and sudden 
decrease in flow in the fall when the glaciers become less productive. 
Elutina Glacier is a northern arm of Valdez Glacier. In 1898 the 
Elutina Valley was the route of travel for many gold seekers on their 
way to the interior of Alaska and the Elondike region. The trail 
started from Valdez and followed the Valdez Glacier to the simmiit 
of the range and then down the Elutina Glacier to Elutina River, 
whose valley it followed to Copper Center. The following year the 
military trail was built over Thompson Pass and the Elutina route 
abandoned. 

The discharge of 1,050 feet on October 31, 1913, which was prob- 
ably the TniTiiTnmn since the beginning of the open season in May 
would be sufficient to produce about 80 horsepower for each foot of 
fall with an efficiency of 70 per cent at the wheel. 

KLUTINA BHTER AT COPPER CENTER. 

^ gBff^ station was established Jime 17, 1913, at the crossing of 
the Government wagon road, and gage readings were taken night and 
morning each day until October 31, when ice rendered gage readings 
^ueless as an indication of the discharge. The river flows in two 
channels at the road crossing. A vertical staff gage was installed on 
& pier of each bridge. Readings from the gage in the left or main 
^^uumel were used in estimating the entire flow, as that channel seemed 
^ be more permanent than the right, which shifted considerably. 

Diaeharge measttrements of KliUina River at Copper Center ^ in 1913. 



Date. 


Oace 


Dis- 
charge. 


Date. 


Oace 
hei^t 


Dis- 
charge. 


• 18 


Fed. 
8.73 


See.-ft. 
4,850 


Sept 28 


7.50 


See.-ft. 
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DMy gage height, in feet, ofKluUna River at Copper Center for 1908. 

[Chas. W. H. Heideman, observer.] 
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3.8 
4.2 
4.0 
3.8 
4.2 

4.5 
4.8 
4.0 
3.7 
4.1 

4.2 
4.3 
4.1 
4.0 
4.2 


6.5 
5.5 
6.4 
6.4 
5.3 

5.1 
6.1 
5.0 
4.8 
4.0 

4.9 
6.0 
6.0 
6.1 
5.2 


4.5 
4.5 
4.0 
4.0 
4.0 

4.5 
4.5 
4.5 
4.4 
4.4 

4.3 
4.2 
4.0 
4.0 
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4.8 
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3.0 
8.4 
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3.4 
3.0 


8.0 


10 




25 


8.0 


11 




20 
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12.. 




27 


2.0 


13 




28 


8.0 


14 




29 


XO 


15 




30 


3.0 






31 


2.0 









a Toe went out May 18. 

KOTB.— Records fomished by Mr. Heideman, who was in charge of the GovemmeDt e xpe rim ent fum. 
Oage was on the middle pier oi^the bridge, about one-half mUe from Copper River. 

Daily gage height, in feet, and discharge, in second-feet, ofKhUina River at Copper Center 

for 1913, 

[Dminage axea, 1,040 square mUes. Chas. Morris, observer.] 
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WAXES POWEB IK SOUTH-CENTRAL ALASKA. 



difficulty that would be encountered would be the designing of head- 
works that would effectively divert the water into a flume or pipe line 
and at the same time withstand the effect of flood pressures and pre- 
vent the entrance of sand and gravel into the conduit. On October 12, 
1913; there was a discharge of 37 second-feet, which it is probably safe 
to assume was the minimum flow since the beginning of the open sea- 
son in May. That amoimt of water would produce nearly 300 horse- 
power for every hundred feet of fall, with an efficiency of 70 per cent 
at the wheel. 

Miscellaneous measurements were made at several points in the 
Nizina River basin m 1913, and a regular gaging station was estab- 
lished on McCarthy Creek near its mouth. 

MoCABTKT CBEEK HBAB MoCABTHT. 

This station was established June 8, 1913. The gage is a vertical 
staff on the right bank of the creek about three-quarters of a mile 
above the mouth. 

Measurements were made from a car and cable at high water and by 
wading at low and medium stages. 

The bed of the stream is composed of sand, gravel, and bowlders. 
The control at the gage did not change appreciably during 1913 and is 
beUeved to be fairly permanent except during flood stages, when 
radical changes might take place. 

This station was established and records were obtained in cooper- 
ation with the Kennicott Mines Co. 

Diicharge TneasuremenU of McCarthy Creek near McCarthy in 1918. 
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a Backwater caused by anchor ioe. 
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Dmljf gage height^ infuiy and dMiarge^ in second-feetj of McCarthy Creek near McCarthy 

for 1915. 

[Dndnage ana, 71 sqottB mfles. A. V. Dose, observer.] 
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XXSCXLLAnOITB KXA8IIBXMBVT8. 



The following table shows the results of misceUaneous discha^^^ 
measurements made in the Nizina River basin in 1913: 

M%8cellaneou8 meanuremenU in Nizina River drainage basin in 191S, 



Date. 



Nov. 4 

May 31 

June 1 

3 

3 
Nov. 6 



Stream. 



Nizina River 

Dan Creek 

White Creek 

Chititu Creek 

Rex Creek 

McCarthy Creek... 



Tributary to— 



Chitina River... 

Nisina River.... 
Chititu Creek... 
Nizina River 

Chititu Creek... 
Kennicott River 



Locality. 



5 milea above Kennicott 

River. 
Above hydraulic plant . . 

Above Jolly Quicn 

Below Junction White 

and Rex creeks. 
Above hydraulic plant . . 
Above Nikolai Greek 



Dis- 



Sec-ft. 
402 

87 

14.1 

53 

18.4 
21 



Drain- 



40 
0.4 
24 

0.5 
48 



D 

mm 



2.21 
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Lakina River, the first important tributary of Chitina River bdo'^ 
the Nizina, rises in small glaciers between Kennicott Glacier on tb^ 
east, Kuskulana Glacier on the north, and Gilahina River on tb® 
west. Castle Peak (elevation 10,514) is the highest point in tb^ 
basin. The topography of the headwaters is rugged, but the basi^ 
does not extend as far north as the axis of the Wrangell Rang^' 
The river carries less glacial debris than the Nizina or the Kuskulaa^ 
The summer flow is probably derived to a considerable extent froJ^ 
melting snow in the higher peaks and depends on glacial flow to ^ 
less extent than any of the northern tributaries of the Chitina ex.ceg^'^ 
the Gilahina. 

One of the best stands of spruce in the Chitina basin is foun^^ 
along the banks of the Lakina as it leaves the mountains and start^ 
across the Chitina Valley. The trees are not large, probably but fe^^ 
are over 18 inches in diameter, but they are said to be of fair quality 
A small portable sawmill was in operation near the railroad croesi] 
during the summer of 1913. The lumber was used largely for build-^ 
ing at McCarthy. At the present rate of consumption the supply^ 
large enough for saw logs will become exhausted in a few seasons. 

The Lakina is about 28 miles long, and its average grade is 70 feet 
per mile. There are no natural dam sites or storage sites so far as 
known on the river, but considerable power could be developed for 
about six months in the year by carrying the water along the side of 
the valley, either in an open conduit or a pipe, until suffident head 
was obtained. On October 31, 1913, there was a disdiiarge of 90 
second-feet at the railroad crossing, which was probably the mini- 
mum flow since the beginning of the open season in May. Ibat 
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road house the valley narrows, and much of the way for the next 6 
miles the river flows between rock waUs that in some places rise 100 
feet or more above the river bottom. The canyon affords several 
excellent dam sites. At a point about 3.5 miles above Beaver Dam 
road house the canyon is more than 100 feet deep. (See PI. VHI, 
A.) The width was estimated to be 20 feet at the bottom and 100 
feet at the top. The river has an average grade of about 50 feet 
per mile. It carries immense quantities of glacial d6bris during warm 
wefttheTi but after about the 1st of September the water becomes 
deMW during normal flow. Tsina River, like many other glacial 
nlmimn, is subject to extreme floods caused by the release of water 
tbat has been stored in the glaciers. On October 16, 1913, the river 
was discharging at least 1,500 second-feet, but two days later, without 
q>prBGiAble change in the weather, the flow had decreased to 87 
second-feet. People hving along the stream stated that the river com- 
menced to rise rapidly on October 14. 

About 1 mile above the Beaver Dam road house the valley suddenly 
broadens and the flood plain reaches a maximum width of a half mile 
or more. Passing through this enlarged section a distance of 3 or 4 
miles, the river again enters a narrow valley in which it has cut a 
rock-waUed canyon much of the way for 2 or 3 miles. On leaving 
the canyon it enters a big basin in which Kanata Creek enters from 
the north and the main Tiekcl breaks through to the east. Stewart 
Creek joins the Tsina from the west less than a mile from the Tiekel. 
Kanata Creek is a clear-water stream and is about 15 miles long. It 
heads in a low divide near Ernestine road house. 

Ptarmigan Creek, the largest southern tributary of the Tsina, 
heads in Thompson Pass (elevation about 2,690 feet) 18 miles east 
of Valdez. The basin occupies an area of about 18 square miles. 
The valley is broadly U-shaped, trends northeasterly, and is flanked 
by mountains 5,000 to 6,000 feet in elevation. The basin is narrow 
and precipitous on the east. To the west it is much wider and rises 
more gradually, and it is from this side that the greater part of the 
stream flow is derived. There are two glaciers on the west. Worth- 
ington Glacier, the northernmost and much the larger, extends well 
down toward the valley bottom and lies between the upper and lower 
canyons. On the east side of the basin several small glaciers he high 
among the mountain peaks. The Government wagon road follows 
the west side of the creek mitil near the head of the lower canyon, 
where it crosses and soon enters the Tsina River valley. The creek 
is about 6 miles long and falls about 1,000 feet. About 500 feet of the 
fall is concentrated in two rock canyons. The upper canyon begins 
about 2 miles below Thompson Pass. A fall of about 200 feet occurs 
in a distance of approximately one-half mile. The lower canyon is 

97891"— W8P 372—15 6 
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near the mouth of the creek and through it the stream faUs nearly 
300 feet in a horizontal distance of about 1^ miles. Water could be 
easily diverted at the head of the upper or lower canyon and carried 
cheaply along either slope in a conduit of pipe or a combination of 
pipe and flume. With an efficiency of 70 per cent at the wheel about 
16 and 24 horsepower could be developed at the upper and lower 
canyons, respectively, for each second-foot of discharge. 

Ptarmigan Creek basin is barren of aU trees except willows and 
alders, and if any of the several gold prospects that are now being 
developed in the basin should become mines, these water powers would 
become particularly valuable because of the absence of fueL Water 
would probably not be available for the development of power before 
the last part of May, and by late November the diminished flow and 
heavy formation of ice would likely prohibit the operation of a plant 
until the following season. 

MISCELLANEOUS liEASUBEMENTS. 



No daily records of stream flow have been kept in the Tiekel Basin, 
but miscellaneous measurements were made during 1913 and are listed 
in the following table: 



MiKellaneous measurements in Tiekel River drainage basin in 191S, 



Date. 



Oct. ao 

Nov. 9 
10 
June 13 
July 1 
Sept. 10 
Oct. 17 

Nov. 8 
Oct. 18 

Nov. 11 
Oct. 10 
Nov. 10 
Oct. 10 
Nov. 10 



StreaxQ. 



Tsina River 

....do 

do 

Tiekel River 

do 

do 

Ptarmigan Creek. , 



.do. 
.do. 



....do 

Stuart Creek.. 

do 

Kanata River. 
do 



Tributary to— 



Tiekel River. 

do 

do 

Copper River. 

!!!!!do!!!!I!! 

Tsina River.. 



.do. 
.do. 



do 

do 

Tiekel River. 
do 



Locality. 



Below Ptarmigan Creek. 
do 



Mouth 

do 

do 

do 

Below lake at head of 
upper canyon. 

2 miles above mouth at 
head of lower canyon. 

do 

At mouth 

do 

do 

do 



DIs- 
cdiargew 



See.-fi. 

87 

50 

134 

5,8ao 

8,480 
819 
11.0 

2.8 
22 

28 
14.8 
8.0 
146 
60 



DtbId- 



89. mi. 



161 
406 
406 
406 
7.7 

7.7 
16 

16 



ITS 
176 



Dis- 
chaife 



squan 
mltaL 



Sec-fi. 



0.81 
14. S 
90.8 
9.01 
1.66 



1.38 
1.44 



WATEB-POWEB SITES. 

The topography of the Copper River basin is in many respects 
favorable for water-power development. The Wrangell and Chugach 
mountains give a heavy grade and many waterfalls to the streajois 
emanating from them and contribute a heavy summer flow derived 
from the melting of glaciers and of snow banks accumulated during 
the previous winter. Natural storage sites in the form of lakes and 
ponds or opportunitieB for the creation of large storage basiDS by 
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dams, features second only in importance to the discharge and grade 
of the streams, are, however, not particularly favorable. 

In the winter the run-oflf becomes very low, and it is doubtful if 
the development of water power will be found practicable during 
that season north of the Chugach Range. Without more data it is 
difficult to make even an approximate statement regarding the period 
during which the flow of the streams and the temperature conditions 
would permit the operation of a plant in that region, but from the 
best information available it appears that the extreme limits of time 
for the successful operation of such plants would be from about the 
1st of May until the 1st of December. The same Hmits of operating 
time would also probably apply to the tributaries of the lower Copper 
unless considerable storage could be obtained. 

The most natural sites for power development on the main Copper 
River are at Wood Canyon, about 6 miles below the Chitina, and at 
Abercrombie Rapids, about 10 miles above the delta. (See pp. 
41-42.) A head of 40 to 50 feet could probably be obtained at 
each locality, thus affording opportimity for producing between 4,500 
and 5,706 theoretical horsepower for each thousand second-feet of 
flow. The lowest flow measured in 1913 at the gaging station at 
Miles Glacier bridge was 17,400 second-feet on November 12. That 
probably represented the minimimi flow since about the middle of 
May of that year. The discharge at Wood Canyon on the above date 
was probably about 15,000 second-feet, since the drainage area is 
about 15 per cent less than at the measuring section. The only 
inflow of consequence between Abercrombie Rapids and the measuring 
section is that from Miles Glacier. Both sites would be expensive 
to develop, and silt and ice would introduce serious operating prob- 
lems. At the latter site the river is flanked on the east side by a 
moraine which might render the construction of stable headworks 
particularly difficult. 

Nimaerous power sites of smaller capacity occur on the Nizina 
River, McCarthy Creek, Lakina, Kuskulana, and Tebay rivers, and 
many other tributaries of the Chitina. The Kotsina and other 
branches of the Copper that head in the Wrangell Mountains also 
afford favorable opportunities for power development. Of the lower 
Copper River tributaries the Tiekel is perhaps the principal power 
stream. There are also many smaller branches that flow from the 
Chugach Mountains on which considerable power could be developed. 
Such data as are available regarding these sites are included in the 
descriptions of the basins in which they occur. 

In the mountainous regions the transmission of electricity would 
be very difficult and expensive because of the heavy snowfall and 
steep pocky slopes. High winds prevail in the lower Copper River 
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valley (see table, pp. 31-32) and through many of the tributary valleys 
in that section during much of the wmter. 

Most of the tributaries of the Copper head in glaciers and carry 
large quantities of sand and silt during the sunmier. 

At the present time, with coal costing $10 or more per ton at the 
coast and crude oil at $2 per barrel, hydroelectric power would prob- 
ably be much cheaper than steam, even though the plant could be 
operated but six or seven months a year (see pp. 153-166), *but in 
view of the many difficulties in the way of water-power development, 
such as short season and consequent necessity for auxiliary steam 
power, great variation in stream flow, transmission costs, and silt 
and ice conditions, it does not seem probable that large water-power 
plants will have much advantage over st^am plants if fuel costs are 
reduced to as reasonable a figure as should be expected when the 
Bering River coal fields are opened up. In inaccessible regions 
where transportation costs would make fuel unduly expensive the 
small water powers will no doubt be of considerable value if energy 
is there needed for mining or other purposes. 

McKINIiEY TiA K F. DISTRICT. 

The McKinley Lake district is important because of the occur- 
rence of gold quartz veins,* although no mines have as yet been 
developed. 

McKinley Lake lies west of the Copper River delta, about 20 
miles east from Cordova and about 2 miles north of the railroad at 
Alaganik. It is about li miles long and drains into Alaganik Slough. 
The surface of the lake is but little above mean tide level. 

Salmon Creek is the largest stream in the district. It rises in 
several small glaciers in high rugged mountains south of Sherman 
Glacier and flows in a southerly direction for about 5 miles. Its val- 
ley lies north and east of McKinley Lake, from which it is separated 
by a low narrow ridge, which disappears gradually as the south end 
of the lake is approached. Salmon Creek waters are said to flood 
their banks at high stages and mingle with those of the lake near 
its southern end. At low stages the river is said to enter Alaganik 
Slough by a channel entirely independent of that from the lake. 
About 1 mile below its source the creek forks; the main stream leaves 
its glacier at an elevation of about 675 feet; the minor branch enters 
at an elevation of about 350 feet, and on July 26, 1913, its discharge 
was estimated to be nearly as much as the main branch. For about 
li miles below the forks the gradient is about 125 feet per mile. In 
that section the stream is confined to a flood plain averaging rougbly 
from 400 to 500 feet in width, with a floor of glacial debris through 

iSeeChApin, Theodora, The McKinley Lake district: U. B. GeoL Burv^ BnlL 642, pp. 78-«0^ VOX 



POWkB CBEEK DBAIKAGE BASIN. 69 

wUch the stream meanders from bank to bank, usually confined to 
one channel at low and medium stages. The conditions along the 
valley show evidence of the movement of immense quantities of sand 
and gravel during flood stages. 

A float measm-ement was made just below the fork (No. 1, PI. X, 
p. 72) on July 26, 1913, at what appeared to be about a normal 
stage for that time of the year. A discharge of 119 second-feet was 
obtained. Considerable power could be developed dinging warm 
weather by diverting the water at the forks and carrying it in a 
conduit along the side of the valley for about 1^ miles, where a 
head of 150 to 200 feet could be obtained. From 10 to 15 horse- 
power could thus be produced for each second-foot of discharge. 
There is said to be a considerable flow throughout the winter, but it 
is not believed that it would be suflBcient to warrant the operation 
of a plant for several months during the coldest weather. Ttere are 
no sites along the creek where storage reservoirs could be provided. 

The district is favored with an excellent stand of timber that would 
furnish cheap fuel for the development of steam power, and it seems 
likely that it would successfully compete with hydroelectric power, 
considering the rather imfavorable conditions for the development 
of the latter. The nearness of the railroad would permit the trans- 
portation of coal to the mines at a low cost. 

POWER CREEK DRAINAGE BASIN. 

GENERAL FEATX7BES. 

Power Creek rises in Shepherd Glacier east of Orca Inlet and flows 
southwestward for about 5 miles, entering a northern arm of Eyak 
Lake about 4 miles northeast of the town of Cordova (PI. IX, B, p. 65). 

Eyak Lake is an irregular-shaped body of water lying east of 
Cordova. It is separated from Orca Inlet at Cordova by narrow 
lowlands, rising only a few feet above high-tide level and connecting 
a southern spur of Chugach Mountains with a small isolated range, 
to the south 3,000 to 4,000 feet high. The greatest dimension of the 
lake is from Cordova on the west to its outlet on the east, a distance 
of 4 or 5 miles. Its average width in a north-and-south direction is 
about 1 mile. It drains south through Eyak River to the Pacific 
Ocean, a distance of 5 or 6 miles across tidal swamps which border 
the coast and extend eastward to the Copper River delta. The 
level of the lake is raised a few inches by high tide backing up Eyak 
River. The Copper River & Northwestern Railway follows along 
the south shore of the lake. 

Power Creek is bordered on both sides by high rugged moimtains. 
'Hie first 2 or 3 miles of its course is through a U-shaped glacial valley 
whose average width is about one-fourth mile. (See PI. IX^ A.\ 
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Extending across the lower end of the valley is a ridge 300 to 400 
feet high; through which the creek has cut a narrow gorge at it9 
eastern end, and there falls more than 175 feet in a horizontal dis- 
tance of about 500 feet. Below the falls the creek drops more than 
150 feet in li miles. It is proposed by the parties who now claim 
water rights to divert water just above the falls and carry it through 
the ridge m a tunnel, thence along the west side of the valley for 
about li miles below to a power house, where a fall of over 300 feet 
would be available. It is reported that about 800 feet of tunnel 
would be required. On September 10, 1913, about 60 feet of 4 by 6 
foot tunnel had been driven. The formation was of soft rock which 
could be broken down with a pick without the assistance of explosives. 
The rock disintegrated rapidly on exposure to the air and it was found 
necessary to timber the tunnel as the work progressed. This work 
had been accomplished almost entirely by the efforts of one man. 

Power Creek basin above the falls is steep and barren, furnishing 
but little ground storage near the surface, though the considerable 
flow that it is said to have throughout the winter indicates that the 
rock formation of the basin must offer considerable underground 
storage. After heavy rains the creek rises rapidly and floods fre- 
quently occur. Tlie lower vtilley is thickly covered with spruce and 
hemlock trees, some of which reach a diameter of over 3 feet. 

Power Creek offers a better opportunity for the development of 
power than any other stream near Cordova. It was originally con- 
sidered as a soim^e of power for lighting the town, but an agreement 
could not be reached between the power company and those who 
claimed water rights and a plant was installed on Humpback Creek 
instead. 

Stream flow data are insufficient to make an accurate estimate of 
the amount of power that could be developed. But from the best 
data available it is estimated that the minimum flow for six months 
in the year would not bo less than 75 second-feet. That flow would 
produce about 1,800 horsepower with an efficiency of 70 per cent 
at the wheel. During the remaining six months of the year the 
capacity might become 50 to 75 per cent less. Some storage could 
be obtained by a dam at the upper end of the gorge, which would 
increase the minimum capacity of the plant over that afforded by 
the natural minmium flow. 

POWER CREEK NEAR CORDOVA. 

This station was established July 25, 1913. Tlio gage is a vortical 
staff on the right bank of the creek, about 300 feet above Ohman's 
cabin, 1^ miles from Eyak Lake, and about 6 miles from Cordova. 
(See No. 2, PL X, p. 72.) 
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Measurements were made by wading at a section just below the 

gage. 

The discharge at the proposed point of diversion for power develop- 

menty which is about li miles above the gage, was about 25 per cent 

less tlian at the regular measuring section on September 10, 1913, as 

determined by measurement. The actual difference in run-off at the 

two sections was probably somewhat less, as the bed of the creek at 

the upper section appeared to be more porous, thus affording a greater 

opportunity for underground flow. 



Discharge meagurements of Power Creek near Cordova^ Akukaj 


in 191S. 




Date. 


Oaee 
height. 


Dto- 
oharge. 


Date. 


Oase 
hei^t. 


Di»- 
chargew 


Tviy as 


Feet, 
6.90 
5.83 


See.-fl. 
518 
137 
a 109 


Oct 6 


Feet. 
6.25 
5.76 


8ee,-ft. 
263 


BeDt. 10 


Nov.15 


140 


10 













o This measorement was niade above the falls to detennine the difleranoe hi d^ twosectknu. 

I^aily gage heigktf in feet, and dtschargey in second-feely of Power Creek near Cordova, 

Alaska, for 1913. 

[A. B. Ohman, obeeirer.] 





July. 


August. 


September. 


October. 


November. 




Oace 
height. 


Dla- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Oage 
height. 


Dis- 
charge. 


height. 


Dls- 
charge. 


1 






















2 






















3 






















4 






















5 






















6 






















7 






6.70 
7.07 
7.87 
7.14 

6.86 
6.74 
6.72 
6.98 


433 

698 

a 1,030 

633 

496 
450 
441 
656 














8 


















9 










5.99 
5.86 

5.84 
5.80 


187 
154 

149 
140 






10 






5.83 

5.83 
6.17 
6.39 
7.11 
7.15 


147 

147 
240 
314 
617 
638 


5.57 

5.63 
6.51 


96 


u 


• 




106 


12 






350 


13 


• 






14 










6.01 
5.76 


193 


15 










132 


16 
















17 






















18 






















19 






6.38 
6.42 

6.45 
6.52 
6.49 
6.58 
6.60 

6.92 
9.88 


311 
325 

336 
363 
351 
385 
393 

427 
a 2,360 














20 


















21 


















22 


















23 


















24 


















25 


6.90 
7.02 


418 
674 














20 














27 














28 


















29 






















30 


6.86 
6.90 


496 
418 






• 












31 




























1 







a Approximate. 
Non.— DttOy dlnhaige oonqrated from a rating oorve fairly will A«Aim4 YmAow 1 V^ 
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PRINCE WIIililAM SOUND REGION. 

OENEBAL FBATUBES. 

Prince William Sound is an irregular -shaped bay reaching n< 
ward from the head of the Gulf of Alaska. (See PL X.) It 
tends from Cordova on the east to the head of Passage Cani 
the west, a distance of 102 miles. In a north-and-«outh direi 
it reaches from the head of Collie Fiord to the lower end of ] 
tague Island, a distance of 104 miles. The entrance to thQ » 
lies between Hinchinbrook and Montague islands. The shore 
is broken by a succession of fiords, bays, and inlets, and many ial 
break the continuity of the sound, particularly in its western p 

The topographic features of the mainland are particularly ru{ 
The coast is rocky and precipitous and rises rapidly to the sui 
of the Chugach Mountains, which nearly encircle the sound, 
of the higher valleys are occupied by glaciers, many of which ex 
down to sea level. The majority of the peaks near the coas' 
from 2,000 to 5,000 feet in elevation. Farther north, towarc 
axis of the range, they reach altitudes of over 10,000 feet. 

Grant and Higgins * state that ^*tho topography of Prince Wi 
Sound is that of a maturely eroded mountainous district, wit] 
forms of river erosion modified by ice erosion. Into such a di 
the sea has come, filling the main basin of the sound and extei 
far up the valleys that load into it." 

The streams entering the sound drain small areas, and most of 1 
are 1 to 5 miles in length. Lowe River is nearly if not the lai 
It is 30 miles long and drains an area of probably less than 200 sc 
miles. Practically without exception they all have their sour 
snow fields and glaciers. Their flow is subject to wide variation 
summer to winter. The rapid meeting of the glaciers and snow b 
together with a heavy rainfall in the sunmier, produces excessive 
of run-off. In the fall and winter the flow from the accimiulatc 
and snow in the mountains rapidly decreases and the precipit 
comes mostly in the form of snow. There is some rainfall and mc 
of snow during the winter, but the flow probably depends large 
the draining of undei^ound channels. The prevaiUng rock form 
Is slate and graywacke, with only a thin covering of soil and « 
loose material. The opportunity for underground storage is ther 
likely to be Umited, and such sources would, as a ndo, become qu 
exhausted as soon as the inflow from the surface was cut off bi 
temperatures. 

Valdez and Cordova are the principal towns in the Prince Wi 
Sound region. Valdez, which is situated at the head of Port Vi 

1 Onmt, U. 8., azid Higgliis, D. F., Reconimfaaance of the geology and miiMralreaoaroesof Prinet ^ 
aooDd, AJmIoi: U. & QeoL Survey BnlL 44B, p. 16, 1910. 
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is the supply point for the Valdez mining district and adjacent terri- 
tory and is the headquarters for the Alaska Road Conunission and 
the military telegraph line through the Copper River valley to Fair- 
banks and the Yukon Valley. It is also the terminal for the Valdez- 
Fairbanks wagon road. The population according to the 1910 census 
was 810.* Cordova, which stands near the southeast comer of the 
soimd, had a population of 1,152 in 1910, but that was during the 
construction of the Copper River & Northwestern Railway, which 
brought here a population much larger than the present population 
of the town. The commercial life of the town now depends on its 
being the transfer point between ocean-going boats and the railroad 
leading to the Copper River valley. Other settlements in this region 
are Orca, Landlock, FUamar, Fort Liscimi, Golden, and Latouche. 

MINERAL BESOXJItCES. 

The mineral resources of Prince WilUam Sound region lie mainly in 
its gold and copper ores.^ Regular shipments of copper ore are made 
from the Beatson-Bonanza, mine on Latouche Island, and from the 
Ellamar mine, at EUamar.' Small quantities of ore have also been 
shif>ped from various other properties, notably those near Landlocked 
Bay and Port Fidalgo. Copper prospects are widely distributed 
throughout the region and considerable development work has been 
done, but the productive mines are so far limited to those mentioned 
above. 

The auriferous quartz veins so far discovered he principally in the 
area sxurounding Port Valdez,* and since 1910 prospecting has been 
actively carried on. The Cliff mine lias been worked almost continu- 
ously since the installation of the first mill, in April, 1910. The pres- 
ent mill has six 1,450-pound Nissen stamps and is the only miU that 
is being operated uninterruptedly. Several small mills have recently 
been installed in the district, and reports indicate that further develop- 
ment work will be continued. Though there is sufficient reason to 
beheve that the gold lodes of this district will furnish ore for the 
successful operation of many ^mall mills, development work has not 
yet assured the hope of any large mines. Gold-quartz veins have 
also been discovered near Port Wells,*^ and for the past year consid- 
erable excitement has prevailed in that section, but up to the present 
time all the properties are in the development stage. 

1 This includes only the inoorporated town; with the adjacent settlement its population is now probably 
i;200 to 1,500. 

s Grant, U. S., and Higgins, D. F., Reconnaissance of the geology and mineral resources of Prince William 
Soond, Alaska: U. S. Oeol. Survey Bull. 443, 1910. 

* SeeCapps, 8. R., and Johnson, B. L., The Ellamar district, Alaska: U. S. Geol. Survey Bull. 603, 1915. 

* Brooks, A. H., Gold deposits near Valdez: U. S. Geol. Survey Bull. 520, pp. lOS-130, 1912. 

» JoluiMQ, B. L., The Peat Wells gold-lode district: U. S. Geol. Survey Bull. 592, pp. 195-236, 1914. 
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TIMBER. 



1 



The mainland shores and most of the islands of Prince William 
Soimd are generally covered with a thick growth of trees up to an 
elevation of 1,000 feet or more. Spruce is the prevailing growth, and 
some of it is of a size and quality to produce a good grade of sawed 
lumber. Much of it, however, is stunted and of an inferior quality. 
The United States Forest Service estimates that there is nearly 3.5 
biUion feet board measure of timber in the Prince William Sound region. 

The timber resources of this region will probably be used chiefly for 
the production of wood pulp. These timbers are said to be suitable 
for such uses, and the possibiUties for the successful introduction of 
the pulp industry have been more or less considered, but so far as is 
known no steps have yet been taken toward the construction of mills. 
The manufacture of wood pulp was recently commenced in southeast- 
em Alaska. One small mill was being erected in the summer of 
1913, but it is reported that this project was abandoned and that no 
immediate development of the wood-pulp industry is in prospect. 

The forests of Prince WiUiam Sound are all included in the ChugaclB. 
National Forest Reserve, which is under the control of the Forest-*- 
Service of the United States Department of Agriculture. The loc 
administration of this reserve is under the charge of the forest super 
visor at Ketchikan, who has a suboffice at Cordova. Such timber 
it is considered advisable to cut within the reserve will be sold 
the Forest Service at a price not less than the appraised value, 
exceeding $100 in value must be advertised for 30 days and sold 
the highest bidder. 

GAOING STATIONS AND MEASTTBINa POINTS. 

Points at whicli gaging stations were maintained or discharge 
urements made on streams tributary to Prince William Soimd in 1913, 
are listed below. The numbers correspond to those given on Plate X. 

1. Salmon Creek below forks.* 

2. Power Creek near Cordova.' 

3. Humpback Creek near Cordova. 

4. Snyder Falls Creek at mouth. 

5. Wesley Falls Creek at elevation 600 feet. 

6. Parsons Falls Creek at mouth. 

7. Robinson Falls Creek at mouth. 

8. Unnamed stream tributary to Sheep Bay. 

9. Unnamed stream tributary to Port Fidalgo. 

10. Unnamed stream tributary' U) Fish Bay. 

11. Unnamed stream tributary- to Fish Bay. 

12. Cliisna Creek at mouth. 

13. Horsetail Falls Creek at mouth. 

14. Lagoon Creek at mouth. 



"» 



1 This stream enters the Pacific Ocean east of Prince William Sound through Alagmik I 
s Thls^tjvam enters the Padfto Ocean east of Prince WilUam Sound throogh Eyak l4^ 
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15. Reynolds Greek at elevation 250 feet. 

16. Oladhaugh Creek at elevation 250 feet. 

17. Gladhaugh Creek at elevation 125 feet. 

18. Bottle Creek at mouth. 

19. Duck Biver at mouth. 

20. Solomon Gulch above upper dam. 

21. Solomon Gulch at mouth. 

22. Lowe River at lower end Heiden Canyon. 

23. Mineral Creek between Brevier and Glacier creeks. 

24. Mineral Creek at lower canyon. 

25. Brevier Creek at elevation 150 feet above mouth. 

26. Glacier Creek at elevation 100 feet above mouth. 

27. East Fork of Mineral Creek at elevation 900 feet above mouth. 

28. Oold Creek above falls. 

29. Gold Creek at mouth. 
80. XJno Creek at mouth. 
3L McAlister Creek at mouth. 

32. Unnamed creek tributary to Eaglek Bay. 

33. Davis Creek at Golden. 

34. Avery Biver near Golden. 
85. Lagoon Creek at lake outlet. 

36. Hobo Creek at mouth. 

37. Hummer Creek at mouth. 

38. Unnamed creek tributary to Hummer Bay. 

Note.— Black-fiEkoed tyiw indicates regular gaging stations; light-faced type points of miscellaneous 
measurameots. 

OBCA BAY. 
GENERAL FEATURES. 

Orca Bay is the eastemmost arm of Prince William Soimd. Near 
its head a passage known as Orca Inlet leads southward to the Gulf of 
Alaska. The town of Cordova is on the east shore of Orca Inlet about 
5J miles from Orca Bay. Ocean-going vessels reach the harbor of 
Cordova by way of Orca Bay and Orca Inlet. Orca post office and 
cannery is situated about 3 miles above Cordova on the same side of 
the inlet. 

Humpback Creek enters Orca Inlet from the east about 5 miles 
north of Cordova. It heads in rugged mountains 3,000 to 4,000 feet 
high and falls rapidly to sea level. The hydroelectric plant of the 
Cordova Power Co. is situated at the mouth of tlie creek. (See pp- 
105-106.) 

Orca Bay terminates at its head in a gravel and silt flat 2 to 3 miles 
long and a mile or more in \vidth, known as Nelson Townsite. The 
flats have been formed by glacial wash brought down and deposited 
by Rude River.* 

Rude River is said to head in a lai^e glacier 8 or ^10 miles from tide 
water, and occupies a broad silt-floored valley throughout its course. 
It is reported that the glacier fronj whiqh it takes its source reaches 
well down into the main valley, precluding any op^jottAiidVj i«t y^-^*^"^ 



1 Called alao Cordova UWfc. 



Ik 
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development. Three streams, Snyder Falls, Wedey Falls, and Pa^ 
sons Falls creeks, enter Rude River within 3 miles of tidewater. 

Snyder Falls Creek enters from the east near Cooper's cabin just 
above high-tide level. It has its source in small hanging glaciers and 
deep snow banks at an elevation of over 1,000 feet above sea leveL 
Most of the flow is collected in a small cirque at an elevation of about 
800 feet. The creek has cut a deep channel near the cirque outlet, and 
thence to Rude River valley, a distance of less than a mile, it flows in a 
series of falls and rapids through a rock-waUed canyon most of the 
way. At several points along its course the water could be easi 
diverted to a pressure pipe and carried to the mouth of the creek. 

Wesley Falls Creek enters Rude River about 1 mile above Snyd 
Falls Creek and from the same side. Its headwaters, like those o: 
Snyder Falls Creek, are among rugged, steep-sloped mountains, wi 
but Uttle soil or vegetation to regulate the run-off. Water could 
easily diverted at an elevation of about 600 feet. The south side o 
the valloy offers a fair opportunity for the construction of a pipe lin< 
leading to the mouth of the creek, a distance estimated to be I 
than a mile. 

Parsons Falls Creek joins Rude River from the west about 1 mil< 
above Wesley Falls Creek. It drains a somewhat lai^er area tha 

either Snyder Falls Creek or Wesley Falls Creek. Its headwater region 

is less rugged and barren. Timber line extends to a higher altitude and— 

there are probably no glaciers in the basin. It is formed by the union 

of several branches, below which it falls rapidly through a distance of 
several hundred feet and then takes a moderate grade to Rude River. 

Robinson Falls Creek is a small stream from the west, about oppo- 
site Snyder Falls Creek. 

There is no opportimity to develop storage on any of the streams 
entering Orca Inlet, exc/opt possibly small reservoirs that might be of 
sufficient capacity to equalize the daily flow. 

HUMPBACK CREEK NEAR CORDOVA. 

This station was established May 20, 1913. The gage is located at 
the spillway of the Cordova Power Co.'s dam. 

Measurements of discharge were made in the spillway, which is 
located on the loft side of the dam. It is 7 feet deep and 20 feet wide 
and is of sufficient capacity to carry the flow of the creek at all times 
except at extreme flood stages, when the excess flow passes over the 
crest of the dam. The average quantity of water diverted through 
th(^ base of the dam to the pipe Une for the operation of the wheel was 
approximately determined by taking the niean of several measure- 
ments made just below the tailrace. 
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Discharge measurements of Humpback Creek near Cordova j Alaska^ in 19 IS. 



Date. 



May 20. 
May 21. 
Jaly28. 
July 30. 



Gage 
hei^t. 


Dis- 
charge. 


Feet. 


See.-fl. 


1.28 


44 


1.28 


38 


1.34 


46 


1.80 


97 



Date. 



Sept. 9. 
Oct. 7. . 
Nov. 16. 



Ga£e 
height. 



Feet. 
0.83 



Dis. 
charge. 



See.'ft. 
10.0 
O30 
a 17. 7 



o These measurements were made in the creek below the dam. All other measurements were made at 
tli« spillway. 

Discharge measurements below tailrace of Cordova Power Co.^s plant in 191S. 



Date. 



lCay21. 
July 28. 



Dis- 
charge. 



See.-ft. 
4.5 
3.5 



Date. 



Sept. 0. 
Oct. 7.. 



Dis- 
charge. 



See.-ft. 



6.3 
4.0 



Daily gage height, infect, and discharae, in second-feet, of Humpback Creek near Cordova 

Alaska, for 191S. 

[Chas. Cochran, observer.] 





May. 


June. 


July. 


August. 


September. 


Day. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


1 






















2 






1.56 


70 


1 










3 


. •••/•• • 




L65 


80 


1.35 


48 






4, 














6 














1.38 


50 






e 










1.78 


a96 






7 






1.56 


70 











8 






1.65 


80 










9 












2.00 


122 


0.83 


10.0 


10 " ■ 
















11 










1.56 


70 










12 


















13 






1.55 


68 






1.21 


35 






14 










....... .^ 


15 














1 






W 










1.75 


91 


LIO 


26 






17 














18 














1.10 


26 






19 






1.57 


a 71 


2.32 
2.60 


0200 






20 ;;; 


L28 
L28 


a41 
041 




1 




21 






1.10 


26 






22.... 














23....;; 






1.56 


70 




1 ' '• 




M.... • 






1.80 


97 








26 ; 










1.10 

1.42 
5.85 


26 
54 






36 


















27 


L67 


82 
















28. 


1.56 


70 


1.33 
2.00 
1.85 


46 
122 
103 


1 




26 


L62 


«76 


1.70 


85 


1 


» 










a 




! 















1 1 





I 

I 



,^^jtfr> floir pMdng over spillway. To obtain the natural flow of the creek on other days add 4.6 second- 
"*!b whidi is tbe average flow diverted through base of dam ibr use at power plant. 
'lon.-DiniMiiie computed from a rating curve that is fairly well defined below 120 seeond-ftet. 
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MISCELLANEOUS MEASUKEMENTS. 



The results of discharge measurements made at miscellai 
points on streams near Orca Bay are shown in the following tab 

Miscellaneotts measurements on streams near Orca Bay in 1913. 



Date. 


Stream. 


Tributary to- 


Locality. 


c 


July 29 


Snyder Falls Creek 


Rude River 

do 


Mouth 


I 


28 


Wesley Falls Creek 


Elevation 600 feet 




29 


Parsons Falls Creek 


do 


Mouth 




29 


Robfnson Fftlls Crfwk ....,, 


do 


do 















a Estimated. 



Sheep Bay is a northern arm of Orca Bay. It is about 8 miles 
and is situated between Simpson Bay on the east and Port Gn 
on the west. Entering it from the west about midway of its le 
is a small unnamed creek that would oflEer a favorable site for a i 
power plant. At an elevation of about 700 feet is a lake with an 
mated area of about 100 acres. The outlet is through a narrow 
canyon, where a dam could be easily constructed that would rais 
lake level 15 or 20 feet. The lake is nearly surrounded by high 
walls rising 1,000 to 2,000 feet to the summit of the ridge. I 
the lake the creek falls about 300 feet in a distance of about one 
mile; it then takes a moderate grade through a meadow-like ps 
the basin for a distance of probably less than oile-half mile, 
thence to the bay, a distance estimated to be about 1,000 feet, it 
nearly 250 feet. Just before entering salt water it has a sheer 
of over 150 feet. The discharge at the outlet of the lake on Jul 
1913, was estimated to be between 70 and 80 second-feet. 

PORT FTDALGO. 

Port Fidalgo is a large eastward arm of Prince William S( 
lying between Port Gravina and Valdez Arm. From Porci 
Point to the extreme head of Port Fidalgo the distance is aboi 
miles, and the average width about 3 miles. The streams fron 
south, as far east as Whalen Bay, are small and woidd probably 
be worth considering as sources of power. Beyond Whalen Bi 
the east the streams were not visited, though there are said 1 
several that carry considerable water, but no information is avai 
regarding their value for power development. 

About 6 miles from the extreme head of Port Fidalgo an imm 
stream enters from the north. Its lower course for 3 or 4 mi 
through a broad glacial valley, and its wide flood plain of over 
silt and sand and the muddy appearance of the water give evu 
otagiacial aource. It heads east of Mount Denson C Rooster Ooo 
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The topography is less rugged than that typical of most coastal 
streams. There are no glaciers in the basin. The flow is dependent 
on rainfall and melting snow and is probably very low for much of 
the year. There is a small lake at an elevation of about 950 feet 
that could be made to furnish storage that would be very important^ 
for a small water-power plant. Below an devation of about 900 feet 
there is evidence of but little inflow. 

A measurement made at the above elevation on August 1, 1913, 
gave a dischai^e of 3.7 second-feet. 

LANDLOCKEiP BAY. 
GENERAL FEATURES. 

Landlocked Bay is a northern arm of Fidalgo Bay between Rsh 
Bay on the east and Boulder Bay on the west. Four small streams — - 
Chisna, Horsetail Falls, Lagoon, and Reynolds creeks — enter LanA.— 
locked Bay. 

Chisna Creek rises on the north slope of Billygoat Mountain at a*^ 
elevation of about 2,200 feet. It is about IJ miles long and flow"^ 
north, entering directly opposite the Three Man Mining Co.' ^ 
camp. The Chisna Consolidated Mines Co. installed a small water**" 
power plant at the mouth of the creek several years ago. (See p. 107. 

Horsetail Falls Creek enters Landlocked Bay about one-)iaIf mil^ 
east of Chisna Creek. It f aUs nearly vertically through a height or ■* 
about 500 feet just before entering the bay. There is a small poncr^ 
at an elevation between 900 and 1,000 feet. The discharge of th^ 
creek becomes very low in the fall after the beginning of cold weather*^ 
and probably during much of the winter it is practically dry. 
October 8 and also on November 18 the flow of the creek was observo< 
by the writers to be very low, probably less than 1 second-foot on eacl 
of the above dates. 

Lagoon Creek is the largest stream tributary to the coast betwee" 
Fish Bay and Galena Bay. It heads opposite Bottle Creek and flo^ 
southeastward, entering the head of Landlocked Bay through 
Lagoon. For the first mile above the mouth the creek flows throu^^ 
a narrow, steep-«loped valley and in that distance falls about 450 fee *- 
It is made up of a series of cataracts, rapids, and small gravel-fill^^ 
basins. Above, the valley broadens considerably and the creek 
a more moderate grade. At low and medium stages the water 
clear and is probably derived from rain and melting snow. It is 
that there are no glaciers within the basin. The development ^ 
power would be dependent on the daily flow of streams, as there ^ ^ 
but little opportunity for storage. Several measurements of 4-^^ 
charge were made at the mouth (see table, p. 81), where the flo^ 
would naturally be somewhat greater than at a higher altitude wh^^ 
fk diversion would be made for power development. On October 
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1913y tho discharge at an elovation of about 450 feet was estimated 
to be 25 per cent less than at the mouth. 

Reynolds Creek rises at an elevation of about 2,500 feet and flows 
southward, entering Landlocked Bay about one-fourth mile northeast 
of the camp of the Three Man Mining Co. The basin is nearly circular 
and covers an area of 1.4 square miles. It is a clear-water stream and 
fluctuates rapidly during rainy periods and in warm weather when 
there is snow in the headwaters. It has been considered as a 
Bourcc of power by the Three Man Mining Co. Water would be 
diverted at an elevation of about 240 feet and carried along the west 
side of the valley in a flume 1,500 feet long. About 400 feet of pipe 
would be required to convey the water from the flume to a power 
house at the beach. A gage was installed on the creek on July 31, 1913, 
at an elevation of about 250 feet, and several readings were made 
during the summer by W. A. Dickey, but because of shifting channels 
and insufficient measurements to determine time and amoimt of the 
various changes, it is not considered advisable to publish estimates 
of flow except at times of measurements. The least discharge 
measured was 2.4 second-feet, on November 18. Under a head of 240 
feet that rate of flow would develop 46 horsepower at an efficiency 
>f 70 per cent. It is not unlikely that a lower stage was reached for 
ihort periods during the sunmier and fall between rains. What the 
low would be during the winter can only be determined by frequent 
aeasurements. 

MISCELLANEOUS MEASUBEMENTS. 

The only records of flow on streams tributary to Landlocked Bay are 
he following miscellaneous measurements: 

Miscellaneous measurements near Landlocked Bay in 1913, 



I>%te. 



^. 



ial 



1 
1 
W 31 
S^ 8 
W. 18 

& '^ 

'<*^. 18 



Stream. 



Chisna Creek 

Horaetail Falls Creek . 

Lagoon Creek 

do 

do 

Reynolds Creek 

.....do 

do 



Tributer>' to- 



Landlocked Day. 
do 



.do. 
.do. 
.do. 
.do. 
.do. 
.do. 



Locality. 



Mouth 

do 

do 

do 

do 

Elevation 250 feet. 

do 

do 



Dis- 
cbarge. 



Sec. -ft. 
4.2 
4.2 

fi7 

20 

14.4 

12.7 
3.3 
2.4 



Drain- 
age 
area. 



Sq. miles 
0.9 
.7 



1.2 

1.2 
1.2 



Dis- 
charge 

per 
square 
mile. 



See.-/t. 
4.67 
6.00 



10.58 
2.75 
2.00 



GLADHATTGH CBEEK. 



GENERAL FEATURES. 



Gladliaugh Creek enters Virgin Bay about one-fourth mile north 
^ Ellamar. The basin occupies a circular area 1.6 square miles 
^ extmt and reaches its highest point on ElUamar Moimt (ele- 

97801*— WBP 872—16 6 
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yation 2,700 feet) to the north. In its upper part the boundm^ 
ridge rises precipitously and the flow reaches the main stream 
many ill-defined channels from a cirquelike basin. 

At the lower end of the cirque there is a nearly vertical fall o: 
about 40 feet. From the foot of the falls to the mouth, a distance o: 
about 1 mile, the creek falls about 200 feet. After about the middl 
of June, when the snow has left the basin, the flow is dependent o: 
the rainfall, and reaches a very low stage much of the time. 

The Ellamar Mining Co. diverts water from Gladhaugh Creek abou 
one-half mile from the mine, at an elevation of about 125 feet. I 
is carried to the camp in an iron pipe and there used for domestii 
and boiler purposes. 

The stream has been considered as a possible auxiliary source o: 
power for use at the Ellamar mine. Such records as have 
obtained show that for much of the time the flow would be insufficien 
to warrant the installation of a plant. 





OLADHAUOH CREEK AT ELEVATION 250 FEBT. 

On May 14, 1913, a gage was installed on the left bank of Olad 
haugh Creek, about 150 feet above the falls^ and at an elevation o: 
250 feet. 

Discharge measurements of Gladhaugh Creek at elevation £50 feet in 191S. 

[Drainage area, 0.6 square mile.] 






Date. 



Hay 14 
Aug. 2. 
Oct. 8. 



Oase 
height 



Fed. 
1.74 
1.44 
1.52 



Dinfaaige. 



8ee.-/eH, 
9.7 
2.4 

2. or 





Daily gage height and estimated discharge of Gladhaugh Creek at elevation tSOfeet in 19tSm 

[Observer L. W. Storm.] 



Date. 



May 14 
May m 

May 20 
May 24 
May 31 
June 6. 



Gage 
height. 


Discharge. 


Feet. 


Sec-feet. 


1.76 


10.2 


1.78 


11.3 


1.72 


9.0 


1.75 


10.2 


1.83 


13.3 


1.85 


14.1 



Date. 



June 19 
July 13. 
July 26. 
Aug. 2. 
Oct. 8. . 




DboiMifk 



0^C*^pWi 



9.4- 
14 



GLADHAUGH CREEK AT ELEVATION 125 FEET. 

In order to determine the relation between the run-off at elevatioii 
250 feet and at elevation 125 feet a gage was installed at the' lower 
elevation on August 2, 1013; but as daily records at the pomi were 
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Piiih/ ij'ig,. hiighi, infict, and JimJiargc, in namd-fitt, o/BoUk Cntk at Galena BtfjK 





Mbj. 


l™. 


July. 


-VuBUiL 




height. 


:^- 


hSgTu 


ch«Be. 


». 


Db- 


Gatra Pfc^ 
height. |ch<rpi 


, 




1.0! 

- 2.30 

3.31) 

3. IS 
3.42 
X30 

2.0-1 
l.W 

3.40 
2. 35 

2.33 
3.2S 
2.20 


1 

lis 

Hi 

238 

IM 
2ST 

3r.i 

2S0 

2IS 

ISll 

81 
ir2 

ISH 
148 


.00 

,93 

).W 
1.83 

I.K 

1:| 

1.7U 

i 

i!«i 

l!74 

1.70 
1.117 


13 

48 
U3 

40 

1 

W 

n 

w 
(» 

1 

103 

no 

09 
04 


1:30 

1 

i.tt 

l.M 

i:i4 

ii 

1.03 

i:i3 

3! 20 

1.30 
1.2S 


M 


































^ 






f« 








































St 












2.(H 

a. in 

1 

.su 

1.7* 
2.20 

2!m 


IM 






























127 2. IB 

las 2. ii; 

IW. 2,IH 
148 2!(I5 












































127 
















IM 1 


12-0 


-fi.S 


rSSllSi'M iJ."S!!*S ^d^itai^- 


"jiS 


133 


6.30 








? 























Note.— DlMb«rga computed Cram ■ : 
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Duck River has its source in Silver Lake at an elevation of about 
250 feet above sea level. (See PL XI, A.) It is estimated to be 
about 2 miles long and enters Galena Bay at the northeastern corner 
through the Lagoon. The river has a uniformly steep grade with 
several very beautiful waterfalls near the lake. (See PL XI, B.) It 
is bounded on the north by a steep-sloped ridge, whicli readies an 
altitude of about 4,000 feet opposite the lake outlet and increases 
in elevation eastward. To the south the topography adjacent to the 
river is irregular, with a more gradual ascent to the summit. The 
valley is densely timbered except a few small meadow-like openings 
on the south which are swampy and usually contain small ponds. 

Duck River and Silver Lake offer the most favorable opportunity 
for water-power development in the Prince WiUiam Sound region, 
so far as is known by the writers. Silver Lake is estimated to be 
between 3 and 5 miles long and to have an average width of about 
1 mile. The shore rises abruptly on all sides and the water is said 
to be deep even a few feet from the edge. The lake, as seen from 
the outlet, is surrounded on all sides by high mountains that reach 
their greatest elevations near the head, where the}'' are particularly 
rugged and precipitous. Some distance from the outlet the lake 
bends to the south, cutting from view its upper part. The lake lies 
beyond the area mapped and it is impossible to estimate the extent 
of its drainage with reasonable accuracy, but the run-off, as shown 
by the measurements listed below (tdso see fig. 4), is much greater 
than would be expected from the available information concerning 
the general limits of the- basin. The waters of Duck River were 
quite turbid at the time of each measurement, though undoubti^dly 
Diuch less so than they would have been without the setthng effect 
from the lake. The appearance of the water and the apparent liigh 
nin-off leads to the conclusion that a considerable proportion of the 
inflow must be from active glaciers that are reported to exist in the 
upper part of the basin. 

The topography at the outlet of the lake is favorable for the con- 
struction of a dam up to a height of 100 feet or more. (See PL XI, ^-1.) 
The lake level could be raised 30 feet by a dam about 60 feet long, 
^^ock lies near the surface and a solid foundation for a dam is 
probably obtainable. Considerable substorage could be obttiined if 
dfisired by placing the intake pii)e below the noruud lake level. 

It is reported that water could be conducted from the lake outlet 

to a power house at sea level on the lagoon, about one-iuJf mile 

80uth of the mouth of Duck River by a pipe line about 1 \ miles long. 

Parties who claim water rights on the river state that from a 

bowiedge obtained by weir measurement;s xkiaAvi divrcvw^ \\\vi ^v^vw^ 



i § I § § § § 
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L3y together with general observations at different seasons of 
^BTy they have estimated the minimum flow to be not less than 
ond-feet. 

i average yearly flow of Duck River, as determined from the 
ing records and an assumed flow of 30 second-feet for the 
ader of the year, is about 240 second-feet. The facilities for 
;e are believed to be suJB&cient to maintain a uniform flow at 
>ove rate. With an efficiency of 70 per cent at the wheel, 240 
i-feet of water imder a head of 250 feet would produce nearly 
horsepower. More records should be procured, particularly 
I the winter months, on which to base final plans for devdop- 



DUCK BZVZB AT GALBHA BAT. 



s station was established May 13, 1913, on the right bank of the 
about 600 feet above the mouth. Gage readings were made at 
als of four or five days for the remainder of the year; 
isurements were made by wading at low and medium stages 
rom a boat at high stages. The channel remained permanent 
5 the period covered by the records. 

) difference in discharge of the river at the outlet of the lake 
t the measuring section near the mouth was not determined by 
1 measiu*ements, but there was no evidence of much inflow 
»en these points. 

Discharge measurements of Duck River at Galena Bay in 191S. 



Date. 


Oaee 
height. 


Dis- 
charge. 


Date. 


Gace 
height. 


Dis- 
charge. 




Feet. 
1.55 
1.61 
2.54 


See.-ft. 
76 
82 
409 


Oct. 12. 


Ftet, 
1.90 
1.73 


See.-ft, 
140 




Nov. 19 


112 
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DaUy gage Ttetghtj in feet, of Duck River at Oalena Bag for 1913, 

[O. L. Banta, observer.] 



Day. 


May. 


June. 


July. 


Aug. 


8q>t. 


Oct 


Nov. 


Dec. 


1 




2.25 
2.42 










2.85 




2 




2.75 


■■"i"5i' 


2.85 






3 






1.70 
LfiO 


■ 


4 










2.50 


L45 


5 




2.60 


2.78 


2.65 


2.70 




6 






7 




2.74 










8 




2.80 




2.80 








9.. 












10 




"i'85' 


2.85 
2.84 


2.75 








1.40 


11 












12 


1.55 
1.61 


""i'so* 


2.60 


""i'76* 


1.90 


2.05 




13 




14 . 












15 






2.80 


2.40 










16 


1.6S 


2.70 
2.83 




1.10 


2.10 


1.10 


17 










18 






2.30 










19 


1.78 


*2.'86' 


2.78 




2.85 


1.78 
L95 




20 






L75 


21 


1.80 




2.54 








22 




2.85 


3.05 








23 


1.85 




L95 






24 


2.85 


"2.' 85* 


2.60 








25 






1.85 






1.94 












27.. . . 


2.80 




3.10 










rl » 


2.05 




1.20 


" "lso' 


Lao 


29 




2.85 












2.70 




2.70 






31 




2.83 






















........ 


J - 



Note.— Discharge computed from a rating cur\'e well defined between 60 and 500 seoond^eek. 
Daily discharge, in second-feet^ of Duck River at Galena Bay for 1913. 



Day. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec 


1 




272 
350 










GOS 




2 




5t0 


*4i2* 


608 






3 






100 




4 










390 


64 


5 




445 


560 


476 
■"'546' 


507 




6 






70 




7 




533 


""573' 

60S 
601 


"'573' 






8 






9 

10 




""m 


i> 


11 












12 


76 

85 


'""573' 


445 


""546' 


149 


196 


^ • •••* 


13 


- ••••• 


14 












15 






573 


340 








^ , 


16 


97 


607 

5'J4 




40 


212 


40 


17 








^ 


18 






293 








^ 


19 


118 


" '573' 


5(J0 




608 


107 
164 


.- -••;;! 


20 






Ill 


21 


122 




412 






___ , 


22 




608 


760 








23 


136 




154 




« — .•••• 


24 : 


COS 


'""eos" 


445 






V •• ••* 


25 








136 


. — - ••••• 


26 


161 












27 


573 1 


800 










28 


196 




44 


•■"ia* 


JO 


29 




608 






_ ., 


30 




607 




607 




. • • ••••• 


81 




604 
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POKT VALDEZ. 
GENERAL FEATURES. 

Port Valdez is a northeastern fiord of Prince William Sound. It 
is about 14 miles long and about 3 miles in average width. It trends 
east and west, bending to the south at the western end, and ter- 
minates in Valdez Narrows, with a minimum width of about 1 mile. 
The fiord is 600 to 800 feet in average depth, with but little shallow 
water except at the head, where large glacial streams are building 
up their delta. Port Valdez is surrounded by high, rugged mountains 
(see PL XII, p. 85), the main Chugach Range to the north and a 
spur of it to the south. On the north the mountains have steep 
dopes and have many sharp rocky peaks, some reaching altitudes 
of nearly 7,000 feet. The mountains south of the bay are not so 
high, ranging from 3,000 to 5,400 feet in elevation. Many of the 
higher valleys on the north are filled with glaciers. Valdez Glacier 
is the largest body of ice in the region. It is more than 15 miles 
long, nearly 2 miles in average width, and terminates about 3i miles 
northeast of the town of Valdez at an elevation of 250 feet above 
sea level. The only glacier reaching tidewater is Shoup Glacier at 
the head of Shoup Bay. There are a few smaU glaciers among the 
higher of the peaks to the south. 

The principal streams tributary to Port Valdez are Solomon Gulch 
from the south, Lowe River and Valdez Glacier streams at the head, 
and Mineral Creek, Gold Creek, and Uno Creek from the north. 
There are many other streams entering the bay, but they drain small 
areas and carry sufficient water for power development only during 
the spring and early summer, when the snow in the mountains is 
rapidly melting, or at times of heavy rains. (See p. 97 for list of 
^ceUaneous measiu-ements.) 

SOLOMON GULCH. 

Solomon Gulch oflFers a more natural if not a greater opportunity 
for the development of water power than any stream entering Port 
Valdez. It has its source in glaciers 6 or 8 miles from the bay and 
^^upies a broad, gravel-filled basin for most of its lengtli. About 
"iree-fourths of a mile from the mouth of the creek the basin is con- 
tracted by a spur from the east, and the stream for the remainder of 
Its course flows through a rock-walled canyon in a scries of falls 
'^th a drop of over 500 feet. Tliis power is now being utilized by 
t^o companies who have installed hydroelectric plants and transmit 
^^JiTent to Valdez. These plants are described on pages 107-108. 
■■^6 basin is without forests except a few smaU scattered spruce. 
The snowfall is very heavy in the upper basin and the summer run- 
off is likdy to be excessively high. (See PI. Ill, B, p. 36.) The 




90 WATER POWER IN SOUTH-CENTRAL ALASKA. 

minimum flow probably occurs during March and April, though tii^^B 
run-oflf probably becomes very low by the Ist of February. Sever^^si 
miscellaneous measurements were made on the creek and are liste— d 
in the table on page 97. The lowest flow measured was 12.7 second 
feet on May 7, 1913, but this, owing to melting snow, was 
doubtedly greater than the minimum for the winter. A conservf 
tive estimate of the minimum would be less than 10 second-feet. IZZZt 
is estimated that if all the storage that it would be practical to proi^HH 
vide was utilized, possibly 1,000 horsepower could be developed ^ ^ 

all seasons. The topography at the head of the canyon is favorabl e 

for the construction of a dam, and a reservoir with a capadty Oi^^f 
5,000 to 10,000 acre-feet could probably be created. 

LOWE RIVER. 

Lowe River, the largest stream in the district, rises north of 
shall Pass, flows in an easterly direction for about 30 miles, am 
enters the bay at its southeast comer about 2 miles from Vald< 
Its flow is derived largely from glacial sources and is subject to 
variation. Excessive floods occur during the summer, whereas 
the winter the discharge is said to reach a very low stage, though n^i^' -^ 
measurements have been made later than October 17. About ^^ ^ 
miles below Marshall Pass the river enters Heiden Canyon and is^-*^ 
confined between steep waUs for 6.5 miles. At the lower end of th^ ^^ 
canyon, about 1.5 miles above Wortman's, it occupies a broad gravel- 
filled valley through which it flows in many constantly shifting chan- 
nels for 4.5 miles to Keystone Canyon. There the mountains el 
in and for a distance of 3 miles the walls of the canyon are for mm 
of the way of sohd rock and at points rise nearly vertically above th^^ ® 
stream for a height of several hundred feet. Between Keyston^^^ ® 
Canyon and the bay, a distance of about 12 miles, the valley is fron*^^^ 
1 to 2 miles wide. 

Lowe River falls 1,854 feet between Marshall Pass and Port Valdez,^ ^' 
a distance of about 26 miles, making an average grade of about 71 
feet per mile. 

Power could be developed at both Heiden and Keystone canyons. 
At the latter the head would have to be developed by a dam across 
the canyon. Such construction might be warranted if the flow was 
sufficient to operate a plant of large capacity, but during the winter 
it becomes very low and there is but little opportunity for storage. 
Lowe River carries immense quantities of sand and gravel during 
the summer. The feasibihty of constructing high dams on rivers of 
that type is open to question. Such a project would involve the 
relocation of the Government wagon road, which now follows thi 
right bank of the river through the canyon. 
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Heiden Canyon offers perhaps a more favorable opportunity for 
power development. Water could be diverted near the head of the 
canyon to a conduit on the north bank and carried along the bench 
above the canyon for about 6.3 miles. In that way a head of more 
than 900 feet could be obtained. The drainage area above the can- 
yon is about 30 square miles and ranges in elevation from 1,500 to 
about 7,000 feet. It hes in an area of heavy snowfall, and the winter 
temperatures, though modified by the warmer coastal air current, 
are probably suflSciently low to prevent much surface run-off during 
fhat season. So far as is known there is no opportimity for storage. 
Prom about the middle of May until October several thousand horse- 
power could no doubt be developed, but the high elevation of the 
basin might cause such a small nm-off and low temperatures as to 
Pender the operation of the plant impracticable during the winter. 
On October 17, 1913, there was considerable slush ice nmning in the 
river at the foot of Heiden Canyon, large masses of anchor ice had 
formed on the river bottom, and soUd ice extended several feet from 
each edge. 

MINERAL GREEK. 

Ifineral Creek has its source in a glacier at an elevation of about 
1,000 feet. It is about 8 miles long and flows southward until about 
1 mile from its mouth, when it tunis toward the west and enters the 
bay about 4J miles west of Valdez. The basin covers an area of 14 
square miles. The topographic features are exceedingly rough, in- 
cluding many sharp pinnacles and narrow spurs. Many of tlie peaks 
exceed 6,000 feet in altitude and large glaciers occupy tlie upper 
parts of the tributary valleys. The main valley is bounded by pre- 
cipitous slopes on both sides, with a U-shaped cross section. For 
the first 3 miles the valley is narrow and there are a few soUd-rock 
canyons; below this stretch the river has built up a broad flood 
plain averaging about one-fourth mile in width. About IJ miles 
from the mouth, as the stream leaves the mountains and approaches 
^e tidal flats, a ridge 200 to 300 feet high crosses the valley. The 
creek has cut its way through this ridge at the east end, forming 
* narrow rock canyon, where a dam 50 to 60 feet high could easily 
^ constructed. 

Brevier Creek heads in a large glacier about a mile west of Mineral 
(ieek and falls more than 1,000 feet in its course. During warm 
Weather it is a torrential stream, but the discharge rapidly decreases 
on the approach of cold weather, and the bed of the stream near the 
mouth is said to be dry in the winter, though in its upper course there 
18 a small surface flow. 

Glacier Creek enters Mineral Creek just below Brevier Creek, and is 
similar in character, but its flow is considerably smaller. 
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The East Fork of Mineral Creek enters the major stream about 1 
mile below Glacier Creek. It is less than 2 miles long and rises in a 
glacier about 2,000 feet above the level of Mineral Creek. Nearly a 
thousand-foot fall occurs in the lower half mile of its course. It would 
probably furnish 200 to 300 horsepower for 4 or 5 months in the sum- 
mer, and water could be easily diverted to a pressure pipe on the south 
side of the creek. On October 24 there was about 6 inches of snow, at 
an elevation of 900 feet above the mouth, and the creek was frozen over 
sohd except where it had a vertical fall of several feet. It is doubt- 
ful if it would be feasible to attempt to develop water power on upper 
Mineral Creek or any of its tributaries between the early part of 
November and the middle of May. At the lower canyon on Mineral 
Creek continuous power could no doubt be developed throughout the 
winter, but a head of not over 75 feet could be obtained. A flow of 
37 second-feet, as measured on November 24, 1913, under a head of 
75 feet would produce under operating conditions only little more 
than 200 horsepower, which is several times greater than should be 
expected later in the winter. The storage obtained would probably 
be sufficient to equalize the flow during much of the winter, but would 
be of httle value in caring for the accumulation of excess water in 
the fall. 

Placer gold is said to occur in the gravels of Mineral Creek above the 
lower canyon, which would be flooded by the construction of a dam. 

The basin is barren of all timber except a few scattered cottonwoods 
in the lower valley and alders on the valley sides up to an elevation 
of about 1,500 feet, where there is sufficient soil to support their 
growth. 

Considerable prospecting for gold quartz is being done each summer 
in the headwaters of Mineral Creek,* and some development work has 
been accompUshed. A small stamp mill for preUminary work was 
erected in the fall of 1913 at the mouth of Brevier Creek. Power for 
its operation will be obtained from Glacier Creek when the flow is 
sufficient. The plant is described on pages 108-109. 

In the summer supphes can be hauled up the creek on wagons for 
about 4 miles, when the stage of the water will permit travel along 
the bars. Pack animals are used for the remainder of the distance. 
Wlien the water is high everything has to be packed either from 
Valdez or from the boat landing near the mouth of the creek. The 
pack trail crosses the creek at the lower canyon and follows the west 
side of the valley. There are branch trails leading to the various 
properties. Most of the hauhng is done in the winter when sleds can 
be used. 



I 



See Brooks, A. U., Gold deposits near Valdes: U. S. GeoL Survey BuU. 630, pp. 125-U7, 1012. 
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GOLD CREEK. 



Gold Creek enters Port Valdez about 4 miles below Mineral Creek. 
It flows southward, is about 3 miles long, and drains an area of 10 
square miles. The surrounding ridges are 4,000 to 5,000 feet high. 
The flow m the summer is maintained largely by glaciers which he 
at elevations between 2,300 and 5,000 feet and cover about one-third 
of the basin. Gold Creek occupies a hanging valley that opens to 
the bay at an elevation of about 800 feet above and about one-half 
mile horizontally from tidewater. Through the falls the creek is 
confined in a sharp rock gorge that rises precipitously to the summit 
of the mountains on either side. Above the falls the valley widens 
into a gravel filled basin which is about one-half mile long and 1 ,000 feet 
in maximum width. Placer gold is said to occur in the gravel of this 
basin, and considerable work has been done preparatory to the instal- 
lation of an hydrauhc plant. Above this basin for a distance of about 
1 mile the valley is made up of smaller basins separated by rock 
goi^es and contracted sections of the valley, through which the stream 
has a decidedly increased grade. 

There is no timber in the basin except alders and small brush. 

Small water power could be developed in the summer at sections 
above the main falls, where the fall is concentrated for short stretches. 
In the lower section of the creek a head of over 800 feet could be 
obtained by a pipe fine less than 1 mile long leading to a power 
house on the beach, where probably a thousand horsepower could be 
generated for 6 or 7 months in the year. The discharge, however, is 
subject to wide variation, and from November until May it is doubt- 
ful if it would be sufficient to warrant the operation of a plant. The 
basin receives a heavy snowfall, causing large snowslides which would 
lequire costly construction to protect a pipe line. A horse trail 
leading up the basin along the west side of the valley is dangerous to 
travel and at times impassable during the fall and spring, when the 
slides are most active. A dam could be easily constructed at the head 
of the falls and small storage could bo obtained, but ground now 
claimed for placer mining would thereby be flooded. 

Gold quartz prospects have been found near the head of Gold Creek, 
but very little development work has been done. 



GOLD CREEK KEAB VALDEZ. 



This station was estabhshed September 8, 1913, at the head of the 
falls on the left bank of the creek at an elevation of about 800 feet 
above sea level and just below the Budd Mining Co.'s camp. Di&- 
^^barge measurements were made by wading. 
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Discharge measurements of Gold Creek near Valdez, Alaska, in 191S. 



Date. 



May 8. . 
Aug. 10. 
Sept. 8. 



Gage 
height. 



Feet. 



3.19 



Dis- 
charge. 



Sec-feet. 
a 12.1 
b702 
34 



Date. 



Oct. 13. 

23. 

Nov. 24. 



Gage 
he^t. 



Feet. 
3.08 
2.05 



Dto- 
diarsa. 



Bec-fee^m. 
21 

17- • 
• 6. « 



a Section one-half mile below gage at mouth of creek. 

b Section one-half mile above gage at upper end of lower basin. 

Daily gage height, in feet, and discharge, in second-feet, of Gold Creek near Valdez, 

for 19IS. 







[Drainage area, 


9.5 square miles. 


W.R 


. Van Omnm, < 


observer.] 








Sept. 


Oct. 


Nov. 


Day. 


Sept. 


Oct. 


Nov. 


Day. 


Gage 
height. 


Dl». 
charge. 


Gago 
height. 


Dis- 
charge. 


Gace 
hei^t. 


Dis- 
charge. 


he^t. 


Dis- 
charge. 


Gure 
height. 


Dis- 
charge. 


Gase 
height. 


Di^ 
charm 


1 














10.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24 


3.52 
3.45 
3.38 
3.40 
3.38 

3.38 
3.48 
5.70 


94 
78 
63 
67 
63 

63 
85 


2.95 
2.96 
2.91 
2.95 


17.8 
17.8 
16.4 
17.8 






2 


















3 






3.45 
3.45 
3.45 

3.35 
3.23 
3.15 
3.15 
3.13 

3.05 


78 
78 
78 

58 
39 
30 
30 
28 

23 


3.25 
3.05 
2.95 

2.95 
2.85 


42 
23 
17.8 

17.8 
14.6 






4 










5 










6 






2.96 
2.97 
2.95 
2.92 
2.85 

2.85 


17.8 
18.4 
17.8 
16.7 
14.6 

14.6 






7 










8 .. 


3.20 
3.22 
3.15 

3.20 
3.30 
3.45 
3.55 
3.58 


35 
38 
30 

35 

49 

78 

101 

108 






9 ... 


2.75 


i2.6 






10 




25 










11 






26 










12 






27 










13 


3.03 
3.02 
2.95 


21 
21 
17.8 






28.... 
29.... 
30 


3.80 
3.75 


165 
152 


2.80 


13.1 






14 




1 




_^ „ 


13. . . . 




1 


2.93 


17.0 




^ ^p 




• 


1 
1 


31 1 






^^ .» 


















Note.— Discharges computed from a rating curve fairly well defined between 15 and 40 second feet- 



SIIOUP BAY. 



GENERAL FEATXTRES. 



e 



Shoup Bay is an arm of Port Valdcz near its northwest con3^^^* 
It is about 2 miles long and varies in width from one-fourthi 
three^fourths mile. Many of the most important gold quartz Yei\ 
of the Valdcz district occur near Shoup Bay.^ The entrance to 
bay is shallow, but there is a narrow channel that is sufficiently dc^^^P 
for small launches. The main drainage into the bay is from Sho*-^P 
Glacier, which reaches down to tidewater. It discharges 
quantities of silt and has built up a broad mud flat at the head 
the bay. 

Uno Creek discharges into the bay near the northeast comer, 
drains a rouglily circular-shaped area comprising 5 square miles e 
of Gold Creek. Uno Basin occupies the central part of the area 



f 

t 
t 



is not as steep sloped as the bounding ridges, which rise sharpl-^' 



*■ See Brooks, A. H., op. cit., pp. 123-125. 
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aching a maximum elevation of 5,445 feet on the north. Between 
Qo Basin and tidewater the creek descends in a series of rapids and 
Us through a height of 1,000 feet in a horizontal distance of but little 
'-er one-half mile. Several hundred horsepower could be developed 

the falls from May until October, but after October the flow 
^creases rapidly, and it is believed that there would be a period of 
veral months in the winter and early spring when it would be too 
lall for practical use. 

Estimates of discharge were made at the mouth for part of. the 
mmor of 1913. (See table, p. 96.) The minimimi discharge meas- 
•ed was 2.5 second-feet on November 20. At that time the creek 
as frozen soUd for much of the way between the foot of the falls and 
iewater and the snow was about 3 feet deep. Because of heavy ice 
id snow the only section where a measurement could be made with 
^asonable accuracy was just below high-tide level at time of low 
do. The actual discharge may have been somewhat greater than 
leasured because of seepage through the beach sands^ over which the 
•eek flowed for a short distance above the measuring section. 

The flow of Uno Creek is derived almost entirely from rainfall and 
lelting snow. The only glacier in the basin is. small, covering an 
rea of only about 60 acres. 

McAlister Creek enters Shoup Bay from the west. It drains an 
rea of 2.5 square miles. 

There is said to be opportunity to develop water power in the sum- 
Lcr from streams flowing to the margin of Shoup Glacier from high 
Lountains to tbe north. 



uno CBEEK AT SHOUP BAY. 



This station was established August 5, 1913, on the right bank of 
ic creek about 300 feet from high-tide level and just below the 
r<opo8ed tailrace from the Sea Coast Mining Co.'s water-power plant. 





Discharge meaawrements of Uno Creek at Shoup Bay in 


191S. 






Date. 


Gage 
height. 


Dis- 
charge. 


Date. 


Gage 
hei^t. 


Dis- 
charge. 


•y 8 


Feet. 


SeC'ft. 
6.3 
54 
61 
14.0 


Oct. 13 


Feet. 
2.15 


Sec-fU 
8wl 


O^ 6 


3.18 
3.18 
2.31 


23 


7.2 


10 


Nov. 20 




2.5 


ipt. 7 
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Daily gage height, in feet, and discharge, in second-feet, of Uno Creek at Shoup Bay for 1913, 

[Drainage area, 5.0 square miles. R. M. Redpath, observer.] 





Aug. 


Sept 


Oct. 


Day. 


Gape 
height. 


Db- 
charge. 


Qage 
height. 


Dis- 
cbarge. 


Gace 
height. 


Dk- 

charge. 


1 






2.69 
2.60 
2L55 
8.46 
2.41 

2.38 
2.32 
2.30 
2.30 
2.26 

2.27 
X3S 
2.94 
3.07 
3.03 

2.84 
2.70 
2.61 
2.62 
2.51 

3.55 
3.62 
3.09 

2.99 
2.66 
2.62 
2.80 
2.82 


80 
26 
34 

19.7 
17.7 

16l6 
14.5 
13.8 
18.8 
12.6 

12.9 

16.6 

44 

51 

40 

88 
30 
36 
27 
22 

30 
87 
80 
85 
52 

46 
29 
27 
86 
87 


8.76 
2.55 
8.45 
2.50 
8.58 

2L46 
2.42 
2L81 
2.80 
2L28 

2.22 
2L25 
2.15 


34 


2 






24 


3 






19. S 


4 






21 


5 


3.18 

3.28 
3.22 
3.44 
3.38 
3.18 

3.15 
3.00 
3.02 
3.02 
2.95 

2.88 
2.8S 
2.88 
2.86 
3.02 

3.08 
3.02 
2.97 
3.00 
3.00 


58 

64 
60 
73 
70 
58 

56 
47 
48 
48 
44 

40 
40 
40 
39 
48 

52 
48 
45 
47 
47 

54 
62 
70 
50 
51 
38 


23 


6 


19. 7" 


7 


1H.L 


8 


U.^ 





13.^* 


10 


1? '^ 


11 


11.-^ 


12 


12 '^ 


13 


8. "m 


14 




1.5 






16 






17 












19 


















22 










24 






'•••"") ^ 


26 






27 










3.3S 
3.W> 
3.07 
2.84 






29 












31 












• • • 




Mean dLscharire 


51.7 

ia3 
ia3 

C. 


82.1 
6.42 
7.16 




18. C3 


Mean per square mile 


i.ac:i 


Run-ofI (depth in inches on dralnaee area) 


1.7^ 


Accuracy 


C— - 















.1 
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MISCELLANEOUS MEASUREMENTS. 



The results of miscellaneous discharge measurements made in 1913 
a streams discharging to Port Valdez are given in the following 
ible: 

M%9ceUaneou8 measitremenU on streams tributary to Port Valdez in 191S. 



Mil 


Stream. 


Tributary to— 


Locality. 


Dis- 
charge. 


Drain- 
age 
area. 


Dis- 
charge 

per 

square 

mile. 


' 5 


Solomon Gulch 

do 


Port Valdez 

do 


Elevation 550 feet 

do 


Sec.'ft. 

12.7 

16.0 
a35 

92 

26 

79 

74 
37 
4.4 

2.0 

2.6 

2.4 


Sq. mi. 


Scc.-ft. 






»r. 91 


.....do 


do 


Mouth 






1L 17 


LowB River 


do 


Foot of Heiden Canyon. 

Between Brevier and 
Glacier Creek at eleva- 
tion 650 feet. 

At lower canyon, eleva- 
tion 100 feet. 
do 


b 50 


1.82 


M 


Mliieiml Greek 


do 




V 10 
It M 


.....do.... 


do 


39 

39 
39 
4.9 


2.03 


do 

do 

BrwterOreek 


do 

do 

Mineral Creek 

do 


1.90 


IV. M 


do 


.95 


!ii M 


Elevation 100 feet above 

mouth. 
Elevation 150 feet above 

mouth. 
Elevation 1.000 feet 

above mouth. 
Mouth 


.90 


M 


Qkckr Creek 




U 8 


E«t f^k of Mineral 

Oeek. 
MoAlister Creek 


do 

Shoup Bay 


3.8 
2.5 


.68 
.96 







a Estimated. 



b Approximate. 



EAGLES BAY. 



Eaglek Bay lies about 12 miles east of Port Wells, between Esther 
aasage on tlie west and Unakwik Inlet on the east. About a mile 
tmi the head on the west is a small cove into which flows an un- 
imed stream that is locally considered to afford one of the impor- 
lat water powers of that section of Prince William Sound. It falls 
iracHj into salt water through a height of about 200 feet over a 
Muefy vertical rock bluff. (See PL XIII.) About 250 feet from the 
md, of the falls the creek leaves a lake or series of lakes estimated 
k bar 2 to 3 miles long and one-fourth to one-half mile wide. No 
fdsmation is available regarding the extent of the drainage basin or 
le source of the water. As seen from a point a short distance from 
IB lilki the inflow apparently is mainly derived from the slopes of 
li^ mountains east of Davis Creek. 

fiaiween the outlet of the lake and the head of the falls — a dis- 
mjoe of 200 to 300 feet — the creek is confined between steep walls 
id falls about 10 feet. A dam could there be constructed with a 
ittom widtii of about 100 feet, and it would probably be practi- 
iMo fo raise the level of the lake 50 feet or more. A solid rock 
nmdation could probably be obtained with small expense. Water 
Hdd be cheaply carried to a power house at sea level by a combi- 
itum tunnel and pressure pipe or pressure pipe alone. 

9780lo_W8F 372—16 1 
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Assuming a storage area of 1 square mile a dam 50 feet hig)^ 
would store sufficient water under head of 200 feet to produce aboix^» 
700 horsepower for 365 days with an efficiency of 70 per cent at thi^^ 
wheel. That would require a continuous discharge of approximateX J 
44 second-feet. The only data available regarding the discharge «:3l 
the stream are two miscellaneous measurements listed below. Wit-h 
those measurements and a knowledge of the high rate of run-off th^sfct 
occurs throughout Prince William Soimd from May until Septemb^^r 
it seems reasonable to believe that an average flow of considerab^Ky 
more than 44 second-feet could be expected throughout the year. 

There is considerable fair-sized timber along the shores and low 
slopes adjoining Eaglek Bay. 

Mucellaneous measurements. 



^■=>r 



Date. 



Aug. 9. 
Oct. n. 



stream. 



Unnamed. 
do.. .. 



Tributary 
to— 



Eaglek Bay. 
do , 



LooaUty. 



Above faUs. 
do 



Sm.'fi. 




POBT WELLS DISTRICT. 







GENERAL FEATURES. 

Port Wells forms the extreme northwest part of Prince WilliaB^^^^ 
Sound, of which it is the largest fiord. From the head of its northe i^ ^ 
arm, College Fiord, to the head of its southern arm, Cochrane 
the distance is about 50 miles. Harriman Fiord, Settles Bay, Pigo' 
Bay^ Passage Canal, and Blackstone Bay are western arms. Thi 
eastern side has a more regular shore line. It is surrounded by 
country of bold relief. Most of the tributary valleys are occupi 
by glaciers. In the larger ones the ice generally extends down 
or near tidewater, thus eliminating all opportunity for water-powe 
development. Most of the small streams come from glaciers located 
in their headwaters. All have a large run-off in the summer, but in 
the winter their flow undoubtedly becomes very low and offers but 
small possibility of power development except where it can be sup- 
plemented by storing excess flow during the summer and f alL 

Gold-lode prospecting is in progress near Port Wells.* On some of 
the properties considerable development work has been done, and it 
is reported that several small stamp mills are to be installed. The 
town of Golden (sometimes called Port Wells), on the east side of the 
fiord 4 miles north of Esther Passage, is the local supply point for 
the district. A weekly launch service is maintained between Valdez 



i See JohnaoQ, B. L.,The Port WeUs gold district: U. S. GeoL Sturey BulL sm, pp. 196-80, lilC 
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nd Port Wells and ocean-going vessels occasionally enter the fiord 
discharge freight. 

The shores are quite generally timbered with spruce up to an ele- 
vation of a few hundred feet. Most of it is stunted and scraggy, 
hough there is a limited quantity of good-sized trees that are suitable 
or saw logs. 

This report is based on a hasty reconnaissance of streams entering 
the central part of the fiord, where prospecting is being carried on 
most actively. 

DAVIS CBEEK. 



Davis Creek enters Port Wells at the town of Golden. It has its 
source in a lake at an elevation of about 140 feet above sea level. 
(See PI. XIV, Af p. 97.) The lake is about half a mile from tide- 
water and is estimated to be about 2 miles long and one-quarter mile 
in average width. It is said to be very deep. High mountains rise 
abruptly from all sides. Many glaciers and largo snow banks occupy 
depressions between the peaks and on the slopes of the moimtains. 
Between the lake and salt water is a broad, open valley, through which 
the creek flows in a deep box canyon for most of the way. (See 
PI. XIV, B.) There is an excellent opportunity for the construction 
of a pipe line to carry water from the lake to a power hoiise on the 
heach. A dam 25 feet high with a top length of about 150 feet could 
he constructed near the outlet of the lake. A solid rock foundation 
could undoubtedly be obtained. A power system could be easily 
Stalled on Davis Creek, and for six or seven months each year the 
flow would probably be ample for a plant of several hundred horse- 
Power, but in the winter the flow probably becomes very small during 
^^tracted periods of low temperatures, and at such times would have 
^ capacity of less than one hmidred horsepower miless storage was 
^^ovided. ' 

DAVIS O&BSK AT QOLDEK. 

A gage was installed on Davis Creek on August 6, 1913, at the foot 
f the first falls below the lake, at an elevation of about 100 feet above 
ia level. The channel below the gage is considered permanent. 
Eeasurements were made by wading just below the outlet of the lake. 





J>wharg€ nuasurements of Davis 


Creek at Golden ^ Alaska j in 


1 1913. 






Dtte. 


Oa£e 
hflight. 


Dis- 
charge. 


Date. 


Gaee 
height. 


Dh. 
charge. 


^Wt. ft........ T- 


Feet. 
5.60 
4.W 


See.-ft, 
179 
46 


Nov. 20 


Feet. 
4.48 


Sec.-ft. 
21 


>S9...v....:::::::::::::::: 











1 



r/iv 
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WATER POWER IN SOUTH-CENTRAL ALASKA, 



Daily gage height, infeety and discharge, in second-feet, of Davis Creek at Gulden, Alas 

for 1913. 

[Alex. Beyor, observer.] 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
30. 
31. 



Day. 



Mean. 

Accuracy. 



August. 



Gage 
eight. 



heig 



Dis- 
charge. 



5.57 
5.94 
6.49 
5.98 

5.08 
5.52 
5.43 
5.41 
5.42 

5.40 
5.44 
5.41 
5.30 
5.32 

5.40 
5.48 
5.50 
5.46 
5.62 

5.84 
6.70 
6.43 
5.64 
5.46 
5.30 



172 
270 
437 
281 

200 
IGO 
140 
135 
137 

133 
142 
135 
113 
117 

133 
151 
155 
146 
184 

242 
501 
418 
189 
146 
113 



198 
C. 



September. 



Gage 
height. 



5.10 
5.10 
5.02 
4.94 
4.89 

4.86 
4.84 
4.82 
4.82 
4.80 

5.10 
5.41 
5.02 
5.83 
5. Si) 

6.22 
0.10 
5.40 
5.80 
5.02 

5.38 



7.20 



Dis- 
charge. 



77 
77 
03 
52 
46 

43 
42 
40 
40 
38 

77 
135 
184 
239 
248 

352 
310 
133 
231 
184 

129 
396 

664 



105 
C. 



October. 



Gage 
height. 



4.89 



4.77 
4.72 
4.62 
4.01 
4.00 

4.02 
4.03 
5.16 
0.20 
5.68 

5.10 
6.78 
5.07 
6.20 
5.04 

4.91 
4.88 
4.86 
4.&3 
4.48 
4.33 



Dis- 
charge. 



46 
41 

36 
32 
26 
26 
25 

26 

27 

88 

346 

200 

77 

226 

197 

95 

67 

48 
46 
43 
41 
21 
17. 



November. 



Gaee 
lelgnt. 



4.72 
4.92 
4.72 
4.71 
4.95 

4.91 
4.88 
4. 81 
4.79 
4.77 

4.41 
4.34 
4.31 
4.31 
4.28 

4.26 
4.33 
4.46 

"4.* 48 

4.73 
4.06 
4. 48 
4.46 
4.45 

4.41 
4.40 
4.39 
4.37 
4.36 



78.1 
C. 



Db- 
cfaaige. 



32 
60 
32 
32 
64 

48 
45 
39 
37 
36 

19.1 
17.6 
17.0 
17.0 
16.6 

16.1 

17.4 

20 

20 

21 

21 
20 
19 
18 
17 

16 
16 
14 
13 
12 



25.1 
C. 



Decembei 



QBtn 



3.g3 
8.91 
8.91 
3.90 
3.80 

3.88 
8.90 
3.88 
3.86 
3.85 

3.84 
3.83 

V. vtS 

4.16 
4.33 

4.45 
4.48 
4.60 
4.67 
4.71 

4.73 
4.71 
4.64 
4.49 
4.48 

4.47 
4.45 
4.43 
4.41 
4.39 
4.38 



D 
cha 



NoTB.— Gage heights affected by ice from Nov. 21 to 30. Discharges (or that period interpolated, 
curve (airly well defined between 20 and 200 second-feet. 



Rt 



AVERY RIVER. 



GENERAL FEATURES. 

Avory River is a tributary to Port Wells about 2 miles north of 
town of Golden. It drains an area of rugged relief similar to thoi 
somewhat larger than that of Davis Creek. The main stream foi 
hi a large glacial cirque, from which it emerges at an elevation 
about 100 feet above sea level. A small, shallow lake at the basf 
the cirque covers an area of 5 or 6 acres. The distance from the *o 
let of the cirque to tidewater is about one-half mile. At its moi 
Avery River has a nearly vertical drop ot about 60 feet, falling direc 
into salt water at high tide. (See PI. XV, B.) 

Power could be developed on Avery River either by utilizing 
entire fall of 100 feet by carrying the water in a pipe from the out 
of the cirque to a power house located at any convenient point on i 
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beach, or by building a power house at the foot of the falls and leading 
the water directly from the head of the falls through the turbines. 
The latter method would be cheaper, because it would not require so 
long a pipe line as the former. The particular type of plant that 
would be best suited for the needs would depend on the amount of 
power required. 

Considerably more power could undoubtedly be developed by 
utilizing the entire head, though the increase in power would not be 
in direct proportion to the difference in head, since the discharge 
would be somewhat greater at the lower intake, and the friction head 
lost in the pipe line would tend to slightly decrease the advantage of 
the higher head. A dam 30 to 40 feet high could be constructed at 
the outlet of the cirque, with a top length of about 300 feet. Con- 
siderable storage would thereby be obtained. Several feet increase 
in head could be obtained by constructing a dam across the canyon 
at the head of the falls. A small sawmill was erected in the summer 
of 1913 at* the foot of the falls, and was operated hj an overshot 
water wheel. 

The minimum flow during the period covered by the records below 
was 44 second-feet on November 26. With an efficiency of 70 per 
cent at the wheel, that discharge could produce about 350 horse- 
power, using the entire head of 100 feet, and a little over 200 horse- 
power at the lower falls imder a head of 60 feet. Sufficient storage 
might be provided to assure that amount of power throughout the 
winter, but without storage it would probably be less than half that 
quantity at minimum flow. 

AVERY RIVER NEAR QOLDEIT. 

A gage was installed on Avery River on August 7, 1913, on the 
right bank of the creek, about 300 feet above the falls. Low-water 
measurements were made by wading above the falls. At high stages 
they were made below the falls from a boat when the tide was low 
and the river had an unobstructed flow. 



Discharge measurements of Avery River near Golden^ Alashat in 191S. 



Date. 


Gape 
hei^t. 


Dis- 
charge. 


Date. 


Gaffe 
height. 


Dis- 
charge. 


Anu. 7 


Feet. 
4.08 


Sec.-ft. 
198 


Oct. 10 


Feet. 
4.27 


8ee.-ft. 
57 
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WATEB POWEB IN SOUTH-CENTRAL ALASKA. 



Daily gage heighty infeety and discharge^ in second-feet, of Avery River near Golden, Alatka, 

for 191S. 

[John Rueff , observer.] 





August. 


September. 


October. 


November. 


Day. 


Gase 
he^t. 


Dis- 
chnrge. 


Oaee 
height. 


Dis- 
charge. 


Oa«e 
height. 


Dis- 
chaige. 


Cage 
he^t. 


Dis- 
chaige , 


1 






4.68 
4.50 
4.42 
4.36 
4.30 

4.32 
4.32 
4.30 
4.30 
4.28 

4.26 
4.30 
4.54 
5.00 
5.70 

5.20 
4.88 
4.78 
5.22 
4.96 

4.70 
5.42 
a 7. 80 
7.50 
6.50 

5.62 
5.10 
5.18 
5.62 
6.60 


129 
93 
79 
70 
61 

64 
64 
61 
61 
58 

56 

61 

101 

204 

393 

255 
174 
151 
260 
191 

133 

315 

«999 

a 912 

a622 

371 
229 
250 
371 
651 


5.20 
4.96 
4.78 
4.76 
4.74 

4.56 
4.50 
4.38 
4.32 
4.28 

4.26 
4.19 
4.16 
4.16 
4.16 

4.14 
4.10 
4.08 
6.04 
4.54 

4.64 
5.26 
4.60 
4.56 
4.38 

4.28 
4.26 
4.20 
4.38 
6.04 
5.08 


255 
194 
151 
146 
142 

104 
03 
73 
64 
58 

66 
47 
44 
44 
44. 

42 

38 

36 

a488 

101 

120 
271 
112 
104 
73 

58 
56 
48 
73 
0489 
224 


5.00 
6.20 
4.82 
4.50 
4.44 

4.34 
4.28 
4.26 
4.24 
4.20 

4.22 
4.30 
4.26 
4.24 
4.20 

4.20 
4.19 
4.18 
4.18 
4.18 

4.20 
4.18 
4.18 

4.16 
4.18 
4.28 
4.24 
4.20 


«^ 


2 






al0^*2 


3 


. 






4 








5 






j^^^ 


6 






«7 
53 
61 


7 


4.98 
5.78 
5.50 
5.20 

5.10 
4.96 
4.98 
4.98 
4.98 

4.94 
4.98 
4.98 
4.96 
4.98 

5.40 
5.20 
5.10 
5.80 
5.60 

5.10 
6.92 
5.42 
5.00 
4.90 
4.70 


199 
415 
337 
255 

229 
194 
199 
199 
199 

189 
199 
199 
194 
199 

309 
255 
229 
421 
365 

229 
744 
315 
204 
179 
133 


8 


9 


10 


11 


12 


61 


13 


56 


14 


51 


15 


48 


16 


48 


17 


47 


18 


46 


19 


46 


20 


46 


21 


48 


22 


46 


23 


46 


24 


45 


25 


44 


26 


44 


27 


46 


28 


56 

% 


29 


30 


31 


^ • — 










_ , -—<^^ 




264 
D. 


248 


124 
C. 


^c* 


Accuracy 


















_„.^ 



a Approximate. 

Note.— Discharge computed from a rating curve that was baaed on two measurements and is fidrly 
defined between 50 and 'ah second-feet. 



HARRISON LAGOON. 

HaiTLson Lagoon is a small westward projection from Port Wdl^ 
near the southwest comer of Barry Ann. The only tributary strean^ 
of consequence is Lagoon Creek, which enters near the northeas'^ 
comer. It heads in a circular-shaped lake estimated to be abou"^ 
one-quarter mile in diameter. From the lake to sea level the cree^ 
falls more than 300 feet in a distance of 1 J to 2 miles. Above th^ 
lake the moimtains are high and steep. Between the lake and th^ 
lagoon is a broad valley through which the stream flows in a successioi^- 
of falls, rapids, and stretches of moderate grade, keeping dose to th^ 
foothills on the north. In the last 600 feet of its course the cree^ 
falls nearly 100 feet. There is considerable timber on the valley 
sides, but open, meadow-like expanses cover much of the lower levab' 
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The level of the lake could be raised about 10 feet by a dam about 
50 feet long at the base and 200 feet at the top. The topography 
affords a fair opportunity for the construction of a pipe line to the 
lagoon. Sufficient power could probably be developed in the summer 
to supply any ordinary mining needs that are liable to arise in the 
immediate vicinity. In the winter the run-oflF imdoubtedly becomes 
very low and the storage that could be obtained would only be suffi- 
cient to equalize the flow over short periods of time. A flow of 9.0 
second-feet as measured at the outlet of the lake on November 20 
imder a head of 300 feet, would develop about 215 horsepower with 
an efficiency of 70 per cent. The discharge at the mouth of the creek 
is increased considerably over that at the lake outlet by numerous 
small channels from the side slopes. 

The result of a miscellaneous measurement made on the creek 
in 1913 is given in the table on page 105. 

HOBO BAY AND CREEK. 



GEHEBAL FEATURES. 



I 



Hobo Bay is a small indentation from the west side of Port Wells 
between Harrison Lagoon on the north and Bettles Bay on the south. 
Hobo Creek rises in the divide east of Harriman Fiord, and flows 
isoutheast with a total length of about 2^ miles, entering Hobo Bay 
SLt the head. It is reported that its main source of supply is from 
glaci^i^ c^d lai^o snow banks near the head and that the stream drops 
rapidly as it leaves the moimtains. Most of its course is through a 
l>road valley with a moderate grade. The lower end of the valley is 
contracted by a spur from the south, through which the creek has 
cut a canyon in the rock. A dam could there be constructed with a 
height of 50 or 60 feet and a small storage would thereby be provided. 
The discharge on November 17 was 19.2 second-feet. That dis- 
charge, imder a head of 50 feet, would produce only about 76 horse- 
power with an efficiency of 70 per cent. From the above date until 
Oie following May the flow would be considerably less for most of the 
time. 



HOBO CBSEK NEA& OOLDEH. 



This station was established August 8, 1913, on the right bank of 
tto creek just above high-tide level. 

Disdiarge measurements of Hobo Creek near Golden in 1913. 



DaU. 



S*i: 



Oaee 
letent. 



heigi 



Feet, 
4.51 
3.98 



Dis- 
charge. 



Sec.'ft. 
87 
34 



Date. 



Nov. 19 



Ga^e 
hel0it. 



Feet. 
3.79 



Db- 
charge. 



See.'ft. 
19.3 
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WATEB POWER IK SOUTH-OEKTBAL ALASKA. 



Daily gage height, in feet, and discharge^ in second-feet, of Hobo Creek near Ooldenfor 19. 

[Ciis. Eyenon, observer.] 



IS. 





August. 


September. 


October. 


November. — . 


Day. 


Cage 
height. 


Dis- 
charge. 


Gage 
hei^t. 


Dis- 
charge. 


Gage 


Dis- 
charge. 


Gace 
hAiSit. 


dSJ?^ 


1 






4.17 


44 










2 














3 


















4 


















5 


















6 


















7 


















8 


4.51 
4.65 
4.55 

4.41 
4.40 
4.35 
4.33 
4.28 

4.30 
4.28 
4.22 
4.20 
4.24 

4.25 
4.26 
4.25 
4.25 
4.25 

4.30 
4.70 
4.61 
4.60 
4.52 
4.19 


88 

110 

94 

72 
71 
64 
62 
56 

58 
56 
49 
47 
51 

52 
54 
52 
52 
52 

58 

119 

104 

102 

80 

46 














9 














10 






8.96 


34 






11 








, ^^ • • • 


12 














13 










• • • 


14 














15 












• • • 


16 












• • • 


17 










1 « « • 


18 










• • • 


19 










3.79 

1 


1- »•» 


20 










-•• 


21 












• • » 


22 












• • • 


23 












• ■ • 


24 












1 — - • • 


25 












^^^^^^^ m ■ 


26 












—^^^^^^ • • 


27 












^^^^^^m • • 


28 












••• 


29 












■ • 


30 












• • 


31 












• • 














"" 


Mean 




60.1 
C. 












«• • 


Aocuracy 














_____,.—•• 





















HUMMEB BAY. 

Hummer Bay is situated about 2 miles south of Battles Bay ^- 
Two fair-sized streams enter the bay at the head. The northen^^ 
one is called Hummer Creek; the one to the south is unnamed. ThejT''^ 
were not visited except at the mouth, but prospectors living near^^ 
stated that there were no natural power sites on either stream. 
They both flow through a broad silt-floored valley before entering' 
the bay. At the time of the writer's visit, on August 8, 1913, each 
showed a high run-off, due to heavy rains and rapid melting of snow 
and glaciers in the headwaters. They are said to get very low in 
the fall and winter and at times go dry at their mouths, the small 
flow then passing through the porous sands beneath the stream bed. 

MISCELLANEOUS MEASUREMENTS. 

The results of miscellaneous discharge measurements made in 
1913 on streams tributary to Port Wells are given in the foDowing 
table: 



106 WATER POWER IN SOUTH-CENTRAL ALASKA. 

The water wheel is a 43-mch Pelton, designed to develop a maxi- 
mum of 200 horsepower under an effective head of 148 feet. It is 
provided with double nozzle. The upper vent is regulated with a 
hand-operated needle. The lower one has a plain, open-type dis- 
charge, and during the winter it will permit the passage of ice parti- 
cles that might clog a needle nozzle. Directly connected with the 
wheel is a 125-kilowatt 2,300-volt 3-phase 60-cycle generator. The 
exciter is a9-kilowatt 125-volt machine. A Pelton oil-pressure gov- 
ernor in connection with a hood deflector is used to regulate the 
speed. Current is stepped up to 11,000 volts for transmission to 
Cordova. The line follows along the steep hillside a few himdred feet 
above sea level. SnowsUdes sometimes cause serious damage at cer- 
tain points along the line, and falling timber is a source of consider- 
able trouble during wind storms. The steam equipment consists oi 
two 150-horsepower boilers and a 250-horsepower compoimd engine. 
Crude oil is used for fuel. A 1 ,600-barrcl tank is provided for 8to^ 
age. The steam plant is used during low-water periods while tie 
reservoir is filling. It is seldom operated more than 4 or 6 hours con- 
tinuously. 

Water power is also developed for the operation of a sawmill sitn- 
ated near the ocean dock. Water is collected in a small reservoir 
created by a timber dam across a small gulch back of the mill. This 
supply is augmented by a system of contour ditches which collect the 
water along the hillside and lead it to the reservoir. A head of abo^^ 
170 feet is obtained at the mill by carrying the water through 1,8<W 
feet of pipe consisting of 450 feet of 14-inch riveted steel, 450 feet ^' 
15-inch riveted steel, and 900 feet of 18-inch continuous wood-sta-'^® 
pipe. The mill is operated by a 48-inch Tutthill wheel and a 48-iii^ 
Pelton wheel with rated capacities of 90 and 60 horsepower, resp^^** 
tively, directly connected to the various machines and log hauls. ^^ 
18-inch Tutthill wheel is used to drive several small machines and- ' 
5-kilowatt, 125-volt direct current generator, which furnished el^^ 
tricity for lighting. 

ORCA. 



The. Northwestern Fishing Co. has installed one 36-inch and 
16-inch Pelton water wheels at its cannery at Orca. Water is divert^^ 
from a small gulch back of the cannery and carried through 700 feetC^ 
8-inch riveted steel pipe to the wheels, where a head of about 240 feet 0- 
obtained. The flow of the stream is sufficient for the operation of Hu * 
wheels only when the run-off is above the average, owing to rains a^- 
melting snow. Water power is supplementary to steam poweC^ 
Large volumes of steam are required in connection with the canning 
processes. The company has installed two 150-horsepower boiler^ j 
also three 15-horsepower upright steam engines, one IS-hotBqpowQ^ 
gasoline engine, and a 7.5-ldlowatt direct-cAixreat gsnioratar. 
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LANDLOCKED BAY. 

[he Chisna Consolidated Mines Co. installed a small plant on the 
ich at the mouth of its tunnel several years ago. Water is obtained 
m Chisna Creek under a head of about 60 feet. Two small Pelton 
Bels were used to operate a small sawmill^ dynamo, and hoist. 
3 plant was nearly in ruins in the summer of 1913 and evidently 
I not been operated for some time. 

GALENA BAY. 

lie plant of the Galena Bay Mining Co. is on Bottle Creek about 
miles from the bay. A rock-fiUed timber-crib dam 25 feet 
li crosses the creek at the head of a rock gorge. The power house 
ituated at the base of the dam and contains a 150-horsepower 
ncis turbine and a 90-kilowatt dynamo. The fall between the 
crest of the dam and the base of the draft tubes is about 48 feet. 
) electricity has been used for hghtmg and to operate an air com- 
38or at the mine. The plant has not been in operation for several 
rs. It is said that the water supply was inadequate much of the 
e daring the winter months. Measurements of stream flow on 
;tle Creek are published on page 84 of this report. 

PORT VALDEZ. 
BOLGMOir OULCH. 

Vo water-power plants have been installed on Solomon Gulch. 
) lower plant is on the beach at the mouth of the creek. Tins 
at was constructed about 1904, and imtil July 1, 1913, was oper- 
i imder lease. The lease was held by the Alaska Water, Light & 
sphone Co. after June, 1907. The essential equipment consisted of 
50-kilowatt generator operated by a Pelton water wheel. Water 
1 diverted from Solomon Gulch about one-half mile from the power 
se at an elevation of about 400 feet, and carried in a 2 by 3 foot 
le for about one-fourth mile to a point on the ridge facing the 
, where it was conducted through a riveted steel pipe to the power 
se below. The pipe is 18 inches in diameter at the upper end and 
inches at the power house. About 1,500 feet above the intake, 
Jlie head of the rapids, a dam 14 feet high was built to create 
age to carry the daily peak load during low-water periods. The 
•gy was transmitted to Valdez for use for lighting and power, 
he company has an auxiliary steam plant at Valdez that is used 
^ase of an interruption in the hydroelectric service. It is also 
Liable as an auxiliary power at times of low water. It is under- 
k1 that the water supply even at times of minimum flow in the 
ter IS ordinarily sufficient to furnish all the power that is demanded 
besystenit 
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In the spring and summer of 1913 the Alaska Water, Light & Tele- 
phone Co. built what is now sometimes known as the " upper plant." 
The power house, which is situated just above the intake of the lower 
plant, is a IJ-stoiy wood building, 25 by 45 feet in dimensions. 
Water is diverted through the base of the storage dam, 1,500 feet 
above, and carried in a continuous wood-stave pipe made up of 500 
feet of 36-inch, 500 feet of 33-mch, and 500 feet of 30-inch, to a 26- 
inch special Francis turbine rated at a normal capacity of 375 horse- 
power, with a maximum capacity of 500 horsepower. An effectiye 
head of about 140 feet is obtained. The generator is an alterating 
current, 60-cycle, 2,300-volt machine with a rated capacity of 150 
kilowatts. Provisions were made for the installation of a second unit 
like the above if the demand for power should exceed the initial 
installation. 

The dam was raised to a height of 22 feet to increase the storage 
for use at times of low run-off in the winter. It is constructed of con- 
crete. Sand and gravel were obtained from the creek bed above the 
dam site. Suitable switchboards are provided at the power house 
and a set of transformers raises the current to 6,600 volts for trans- 
mission. The line is a two-phase system carried on wooden poles, 
and extends from the power house to Valdez, a distance of about 4i 
miles. Across the tide flats at the head of the bay the poles were 
driven with a pile driver to a depth of 8 to 10 feet, at high tide. That 
was done to give them extra security against the action of Lowe 
River and other glacial streams that are continual sources of trouble. 

In the fall of 1913 the Valdez Ellectric Co. was organized to operate 
the old plant in competition with the one recently installed. A ' 
transmission Une was built to Valdez and the old water wheel was 
replaced by one of more modem type. Exact information is not 
available concerning the operation of this plant, but it is xmderstood 
that electricity was first transmitted to Valdez about December 1» 
1913. 

Measurements of the discharge of Solomon Gulch are listed o^ 
page 97. 

GLACIEB CREEK. 

A stamp mill was erected on Mineral Creek near the mouth o^ 
Glacier Creek in the summer of 1913. A 36-inch Pelton water whe^ 
was directly connected to the main shaft to furnish power. Wat^^ 
for the operation of the wheel will be obtained from Glacier CreeJ^» 
at an elevation sufficient to give a head of about 170 feet. The cot^" 
duit consists of 200 feet of 10-inch by 12i-inch board flume, and 60^ 
feet of steel pipe tapering from a diameter of 10 inches at the pressut^ 
box to 3 inches at the power house. 

The mill was built by the owners of the Mountain King min^' 
It has two l;200-pound stamps. The mine was closed about tb^ 
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mill was completed, so that the plant was not put in operation 
ill of 1913. It was planned to commence operation in the 
1914. 
ream-flow data, see page 97. 

UNO GREEK. 

ja Coast Mining Co. began the installation of an hydroelectric 
the mouth of Uno Creek in 1913. A power house of wood 
tion was built and a right of way was cleared of brush 
3ared for laying a riveted steel pipe line. It is proposed to 
le water from Uno Creek by a low, inexpensive dam at an 
1 of 321 feet above the wheel shaft. The plans contemplate 
illation of a 290-horsepower Francis-Pelton turbine and an 
ng current generator of suitable capacity. A part of the 
all be used to operate a small stamp mill that the power com- 
ans to erect. The excess power will be offered for sale to 
nes in the vicinity of Shoup Bay that may need power, 
regarding the flow of Uno Creek are published on pages 95-96 
eport. 

WATER-POWEB SITES. 

ater-power sites of Prince William Soimd are as a rule small 
dy distributed. The northern part of the sound from Cor- 

Port Wells was examined in some detail. In that section 
hardly a bay or inlet but what has one or more tributary 
on which small water powers could be developed for 6 or 8 
luring the year. During the months of low-water flow — ^from 

to April — most of the streams reach a very low stage. There 
lew streams on which more than two or three himdred horse- 
ould be developed at minimum flow, and it is doubtful if 
a single stream on which a plant of more than 1,000 horse- 
ould be operated continuously without storage. There are, 
, numerous sites where small to medium-sized reservoirs 
) created, and thus many of the streams made to yield at 
imall output throughout the year. 

f the most favorable sites for storage is at Silver Lake on Duck 
tear Galena Bay. Nearly the entire run-off could probably 
oiled by a dam at the outlet, and a uniform output of 4,000 
«rer or more obtained throughout the year. Some other 
e power sites, though affording less storage than Silver Lake, 
rer Creek near Cordova, Solomon Gulch near Valdez, an 
i stream entering Eaglek Bay, and Davis Creek and Avery 
ibutary to Port Wells. Detail descriptions of the various 
I published on preceding pages. 

is reported to be a power site on Latouche Island. The 

Copper Co. has obtained a permit Itoibl \5[v^ "^ot^X* ^j^st^nr^ 
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and is making preliminary investigations. The project inyolves the 
diversion of the water of several creeks through pipe lines into a 
reservoir formed by damming a small lake. From this reservoir the 
water is to be conducted to the wheels by a pipe line 4,200 feet in 
length. 

In the western part of the sound south of Port Wells there are said 
to be several good water powers, but no data are available regarding 
their size or accessibility. 

The transmission of electricity is one of the most serious difficultieB 
that will be encountered in utilizing the water powers. Steep rocky 
mountain slopes, <lensc growths of bush and trees, heavy snowfall 
and snowsUdes, glaciers and broken shore lines are some of the obsta- 
cles to be overcome. Unless a market can be created for the power 
witliin a short distance of its source it is doubtful if it will ever become 
of much value. There are, however, good harbor facilities in nearly 
all parts of the sound, so that ocean-going boats can be anchored 
within easy transmission distances from the powers. Submarine 
cable is now being manufactured that will carry electric current up 
to a pressure of over 20,000 volts. Considerable cable with a capacity 
of 200 to 300 amperes for 11,000 volts working pressure has been 
used. Such cable, though expensive, naight be practicable for use 
in crossing narrow bays and inlets where long land lines would be 
required to carry it around them, or to reach from island to main- 
land, or from island to island. It might also be of service in crossing 
glaciers where an overhead line would be very expensive to maintais^ 

The manufacture of wood pulp should offer a particularly smtabl® 
use for the water powers because of the fact that both the timber at^^ 
the power sites are near tidewater. It is claimed that pulp logs c^^ 
be towed a distance of 150 to 200 miles at a permissible cost, ih'^ 
eliminating the necessity of transmitting electricity for long distanc^ 
to the mills. Any one water power in Prince William Soimd woul^» 
imder such conditions, be within reach of the entire timber supply. 

KENAI PENINSULA. 

GENERAL FEATUBES. 

Kenai Peninsula projects from the Alaska mainland in the nortl^ 
central portion of the Gulf of Alaska. It has an area of approxi ' 
mately 9,000 square miles, most of which lies between meridian^ 
148° and 152° west longitude and parallels 59° and 61° north latitudes - 
The peninsula is bounded by Prince William Soimd on the east, th^ 
Pacific Ocean on the south, and Cook Inlet on the west. On th^ 
north it is joined to the mainland by a strip about 12 miles wide > 
which separates Portage Bay and Turnagain Arm. These bodies o^ 
water are arms of Prince William Sound and Cook Inlet, respectively '^ 
Xenai Peninsula has a shore Une more than a thousand milea long. 
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The surface of the peninsula presents two widely differing physio- 
graphic features. About three-fourths of its area, lying in the 
Bastem, central, and southern parts, is characterized by high rugged 
mountains, 5,000 to 7,000 feet in elevation, which are known as the 
Eenai Mountains, and by valleys deeply cut by the action of the 
former ice sheet that covered the area, and remnants of which are 
Btill found in the higher portions of the peninsula. The remaining 
fourth consists of a broad lowland, about 25 miles wide, which slopes 
from an elevation of about 1,800 feet on the south near Kackemak 
Bay to an elevation of about 50 feet on the north. 

The Kenai Mountains divide lies close to the eastern and south- 
eastern side of the peninsula so that the drainage is principally toward 
the west and north and the streams flowing into the Pacific and Prince 
William Sound are short. The largest of the latter is Resurrection 
Biver, which is about 25 miles long. It drains an area southwest of 
Eenai Lake and flows through a wide gravel-floored valley into the 
bead of Resurrection Bay. Kenai River, the largest stream on the 
peninsula, drains its entire central portion and discharges into Cook 
Inlet at Kenai. Its drainage area includes two large lakes, Skilak 
and Kenai, and nimierous smaller lakes on its upper tributaries. 
Easilof River drains Tustumena Lake and enters Cook Inlet a short 
distance south of Kenai. Tustumena Lake is about 22 miles long 
and 6 miles in average width. It is fed by several streams, some of 
which have their sources in the large glaciers in the Kenai Moim tains. 
Two small streams, Chickaloon and Big Indian rivers, drain a part 
of the Kenai lowland and discharge into Chickaloon Bay near the 
west end of Tumagain Arm. The principal streams entering Turn- 
itgain Arm from the mountainous area of the peninsula are Resurrec- 
tion and Sixmile creeks and Placer River. 

The fact that steep gradients and waterfalls are identified with 
Btreams draining areas of rugged mountainous relief make it obvious 
that the eastern portion of the peninsula would afford much more 
fcvorable opportimities for water-power development than the 
Western portion. Moreover, gold mining, which is the most impor- 
tant industry of the peninsula and which at this time presents the 
toost promising market for water power, is confined to the moun- 
tainous area. The investigation of the water supply of the peninsula 
was carried on only in its eastern portion. 

MINEBAL BESOTTBCES.' 

Gold-bearing lodes have been discovered at many points in the 
^tem part of Kenai Peninsula, and at the present time form the 
principal mineral resource of that region. The most important lodes 

^1h» fldMnl r«80iiro« of Kenai Peninsula are fully treated in Bulletin 587 of the U. 8. Geological 
^ti^, Q«oIqk7 and mineral resooroes of Kenai Peoinsala» Alaska, by O. C. Martin, U. B. Qrant, and 
published in 1915. 
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are thoso near Falls Creek, Porcupine Creek, and Moose Pass. Gold 
quartz veins also occur at several localities between Kenai Lake and 
Seward. The veins so far discovered are all small. Four or five 
stamp mills of small capacity have been installed and several similar 
installations are contemplated. Gk>ld placers have been worked quite 
exteasively on Sixmilo River and Resurrection Creek and their tribu- 
taries, also on Cooper and Quartz creeks. Most of the richest deposits 
art* now worked out, and the future of placer mining on the peninsula 
depends almost entirely on whether the low-grade deposits which are 
practically unexploited can be made to yield a profit. 

Considerable bodies of hgnitic coal occur in the western part of the 
peninsula. In an^- comprehensive study of the power resources of ] 
this region those beds would be worthy of consideration. 

The Matanuska coal field,* containing areas of workable high-grade 
coal, lies about 65 miles northeast of Tumagain Arm, and the future 
development of this field is a further factor to be considered in plan- 
ning extensive hydroelectric installation in Kenai Peninsula. 

TIHBEB. 

Kenai Peninsula is quite heavily tiniberod in most of its vallep up 
to elevations of 1,200 to 1 ,500 feet above sea level. Spruce is the most 
plentiful variety and the most valuable for commercial uses, but hem- 
lock is foimd in some localities, and also poplar, birch, cottonwood, 
willow, and alders. The alders cover the mountain slopes with dense 
and often almost impenetrable thickets to elevations considerably 
above the limit of the spruces. A luxuriant growth of wild hay can be 
found extending well up into the timberless area, but nearer the sum- 
mits the mountain sides bocomo craggy and rock strewn and support 
only a limited moss growth. 

Exc^»pt for a strip across the southeastern side, the peninsula lies en- 
tirely within the Chugach National Forest. This does not mean that 
the timber supply is generally distributed over the area because, io 
fact, the really valuable timber is restricted to a few localities. Ini- 
mense tracts have been destroyed by the ravages of forest fires, whicb 
originated from careless campers or accidental causes. The country 
is too sparsely populated for dealing with these fires promptly and ^ 
an effective way, and once started they can quickly reduce an area 
covered by timber and moss which it has taken ccntiu-ies to produc© 
to a wasto strewn and tangled with dead and falling trees. The ofr 
cials of the forest reserve have made energetic efforts to cope wi**^ 
these fires, but too often their handicap is so groat as to make tho^T 
efforts ineffectual. The officials of the Chugach National Forest al^ 
have jurisdiction over the development of water power within i*^ 

boundaries. 

— ^ — — "^^ 

1 Martin. O. C, and KaU» F. J., Otology and coal fields of Uie low«r Matonuska VaUey, Alaska: U- ^ 
Geol. Survey BuU. 500« 1012, 
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The local spruce lumber was used to some extent in the structures 
of the Alaska Northern Railway, which has been built across the 
peninsula, for, although it did not show as great strength as the timber 
from the States, in many places its use at about $25 per thousand feet 
was foimd to be more economical than the latter at $35 to $40 
per thousand. Near most of the mining camps there is sufficient tim- 
ber of a quality satisfactory for mining structures. The quantity 
of timber which will square greater than 12 inches is very small. All 
demands for better grades of lumber are supplied from Seattle. The 
supply of timber suitable for fuel is plentiful, and with labor costing 
$3 to $4 per iiay with board cord wood can be procured at quite a 
reasonable figure. 

OAaiNG STATIONS AND MEASTTBINa POINTS. 

The points at which gaging stations were maintained or discharge 
measurements made on streams in Kenai Peninsula in 1913 are 
shown by the following list. The numbers correspond to those given 
on Plate XVI. 

1. Lowell Greek above pipe intake. 

2. Lowell Creek at mouth. 

3. Kenai Lake at Boosevelt. 

4. Kenai Biver at Kenai Dredging Co.'s camp. 

5. Ptannigan Creek at lake outlet. 

6. Ptannigan Creek at mouth. 

7. Falls Creek at intake of Skeen-Lechner ditch. 

8. Falls Creek at railroad crossing. 

9. Grant Creek at mouth. 

10. Quartz Creek at Fairman's Cabin, 
li. Lost Creek 3 miles below lake outlet. 

12. Juneau Creek at mouth. 

13. Stetson Creek at mouth. 

14. Cooper Creek above Stetson Creek. 

15. Cooper Creek at mouth. 

16. Russian River J mile below lower lake outlet. 

17. Bussian Biver at mouth. 

18. Canyon Creek above Mills Creek. 

19. fiUzmile Creek at Sunrise. 

20. WHb Creek 2 miles above mouth. 

21. Juneau Creek above upper ditch intake. 

22. Resurrection Creek above Gold Gulch. 

NoTS.— Black-faced type indicates regular gaging stations; Ugjtii'lBceA tjpe points of miscellaneous 
OMMureiiMnts. 

LOWELL CBEEK. 

Lowell Creek is one of the short streams that drain the eastern 
dope of the Kenai Mountains. It heads in a high glacier west of the 
town of Seward, and in its course of approximately 5 miles drops with 
& very steep gradient to its mouth near the head of Resurrection 

97891*— wsp 372—15 8 
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Bay. (See PI. XVII, -4.) It depends for its summer flow principally 
on the melting of the snow banks and glaciers; in winter its &ifw is 
maintained by the occasional thaws and rains. Lowell CSreek sup- 
plies water for the operation of the hydroelectric plant of thaS e w ai d 
Lijjjht & Power Co., which is described on pages 131-133. 

Two discharge measurements were made above the inpe atib 
of this plant and one at the mouth below the return wftter txmn. the 
whof'l. The last shows a lai^e loss by seepage as the creek paaMB cmr 
the coarse gravel fan which it has deposited as it emerges from its 
narrow valley. 

Discharge measurements of Lowell Creek in 191 Jf. 



Date. 



Point of measurement. 



I 



Dis- 
charge. 



Auc 1.*) ! Above pipe intake. 
Oct. 28 ' do 



Sec.-^L 
18.8 



Date. 



Oct. 28 



Point or 



At mouth. 



nb- 



•^, 



TONSINA CBEEX. 

Power development has been contemplated on Tonsina Creek, 
which is the next stream south of Lowell Creek and enters Resunw- 
tion Bay about 3 miles south of Seward. The creek is similar in 
character to Lowell Creek but drains a smaller area. Observation 
lias sho\vn the winter flow to be small and undependable, and the 
project was consequently abandoned. 

BEST7BBECTI0N BIVEB. 

Tlie largest of the streams flowing from the eastern slope of the 
Konai Mountains is Kesurrection lliver, whose drainage area lies 
southwest of Kenai Lake. It is about 25 miles long and its mouth is 
at the liead of Resurrection Bay, about 2 miles from Seward, 

liosuiTection River is a typical glacial stream, wild and unruly in 
times of flood, but decreasing to a rivulet in prolonged periods of low 
temperature. In its lower part it flows through a flat gravel TaDfly} 
and in many places splits into several channels. (See PI. XVII, B.) 
The fall in this section is 25 feet to a mile. A scheme to develop power 
by diverting water in a canal for 3 or 4 miles and utilizing the head 
thus gained has been abandoned as impracticable. 

KENAI BIVEB DBAINAGE BASIN. 
GENERAL FEATURES. 

Kenai River drains an area about 90 miles long in an east-west direc- 
tion and 20 miles in average wdth. From its mouth on Cook Inlet it 
stretches nearly across the central part of the peninsula to the head of 
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means of a diversion dam, which would turn the flow of the streain. 
through a canal to some point lower, where a power house could b^ 
built and the fall utilized. Although the fall of Kenai River is suffi — 
cient to make power development practicable at many points, som^ 
of these points are much more favorable than others. Unquestion — 
ably power would first be developed in the vicinity of the rapids, whicha. 
would limit the choice to three sites. There are rapids about one-half 
mile below Cooper's Landing, which is at the outlet of the lake; a. 
second noticeably heavy grade in the stream is at Schooner Bend , 
about 5 miles from Coopers Landing, and a thitd is in the vicinity of 
the canyon, about 10 or 11 miles below the same point. Below Kenai 
Lake the river flows for several miles over immense gravel deposits of 
unknown depth, but at the canyon mentioned above it passes out of 
this formation and is confined between narrow rock walls for a short 
distance. A stable dam upon the gravel of the upper valley would 
undoubtedly require a pile foundation. In the canyon a dam could 
probably bo founded upon bedrock. Timber cribwork filled with rock 
is thought to be the most economical typo of construction for a dam 
in this locahty under present conditions. 

The outlet of Kenai Lake is wide and deep and the banks are com- 
paratively low. These conditions do not favor an economical devel- 
opment of storage on the lake. However, these obstacles are not 
prohibitive to the construction of a dam if the necessary expenditure 
were warranted. 

The minimimi discharge of Kenai River from August 18, 1913, to 
January 31, 1914, is estimated at 504 second-feet; the average flow 
for the three following months would probably be considerably less. 
The discharge estimated would develop about 40 liorsepower per foot 
of fall with an efficiency of 70 per cent at the wheel. 

KENAI LAKE AT ROOSEVELT. 

On August 18, 1913, a gage was instaQed on Kenai Lake at Roose- 
velt and was read each day (except three days in October), until 
November 30. The stage of the lake is reported to have fallen at a 
imiform rate from this date until December 15, when the final reading 
was made. The lake froze over on the night of December 15. Elenai 
Lake is usually frozen over throughout the winter and remains at a 
very low stage, but occasionally there are exceptions, for in December, 
1911, the glacier at the head of Snow River released a tremendous 
volimie of water, which kept the lake at a high stage for a considerable 
period, and it is reported that during the winter of 1911-12 the lake 
did not freeze over. 
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DV. 



1.. 
2.. 
1.. 
4.. 
«.. 



6. 
7. 
8. 
9. 
10. 



U., 
11. 
U.. 
U.. 
U.. 



Daily gage height, in feet, o/Kenai Lake at Roosevelt^ Alaska, for 191S. 
[Area 22 square miles. Fred C. Bunce, observer.] 



An*. 



Sept. 



8.67 
8L36 
&30 
8.12 
7.00 

7.66 
7.62 
7.63 
7.44 
7.34 

7.24 
7.19 
7.14 
7.04 
6.88 



Oct. 



0.25 
0.06 
8L06 
&85 
&71 

8L58 
&29 
8.12 
7.08 
7.80 



7.16 
7.00 



Nov. 



7.08 
7.42 
7.38 
7.33 
7.35 

7.32 
7.26 
7.16 
7.01 
6.82 

6.73 
6.71 
6.68 
6.66 
6.65 



Deo. 



5.03 



Day. 



16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2X. 
29. 
30. 
31. 



Aug. 



8.80 
8.81 
8.82 

8.88 
0.02 
0.06 
0.14 
0.14 

9.12 
0.13 
0.15 
9.00 
8.80 
8.72 



Sept. 



6.00 
6.82 
6.78 
6.73 
6.60 

6.80 
7.24 
7.40 
7.64 
8.62 

0.34 
0.90 
0.00 
0.88 
0.63 



Oct. 



6.08 
6.05 
6.05 
6.01 
6.86 

6.83 
6.77 
6.72 
6.60 
6.53 

6.40 
6.41 
6.35 
6.32 
6.52 
6.81 



Nov. 



6.63 
6.60 
6.53 
6.48 
6.41 

6.40 
6.32 
6.26 
6.00 
6.00 

5.03 
5.00 
5.79 
5.72 
5.66 



Dec. 



KENAI BIYEB AT KENAI DREDGING CO.'s CAMP. 

On August 19, 1913, a gage was installed on Kenai River at the 
camp of the Kenai Dredging Co., 3 J miles below Coopers Landing and 
about li miles below the mouth of Juneau and Cooper creeks. Two 
discharge measurements were made at this point from a boat. For 
a considerable part of September and October it was not possible to 
obtain readings on this gage, and for these periods the daily discharge 
has been computed from measurements referred to the gage on Kenai 
Lake at Roosevelt and readings on that gage. 

The Roosevelt gage is about 17 miles from the lake outlet at Coopers 
Landing and would give a fairly satisfactory indication of the dis- 
charge from the lake; but strictly it would not show the discharge at 
the dredging camp, because Juneau and Cooper creeks enter between 
the two points. However, it seems that the inaccuracy involved in 
this assumption can not be great, because there appears to be a fairly 
well defined relation between the readings of the two gages. For 
determining the discharges the readings on the Roosevelt gage were 
taken to the nearest tenth. 

The discharge measurements are too few for a very accurate deter- 
mination of the rating curve, especially at the lower stages, but since 
the results present the best available information on the flow of an 
important stream they are here pubhshcd. The probable error of 
the monthly means should not exceed 15 per cent. 

Kenai River falls very low in the winter, as is shown by the record 
for January, and it is said that it' is often possible to wade across it 
with ordinary rubber boots. The rapids do not usually fret^ze 
entirely over. 
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IHacharge meantrements on Kenai River at Kenai Dredging Co,* a ecanp, 1913. 



Date. 



Aug. 19. 
Oct. 23. 



width. 



Feet. 
202 
189 



Area of 
section. 



Sq.ffct. 
816 
462 



Mean 
velocity. 



Ft. per tee. 
5.53 
3.85 



Oagehei^t 



Dredge 
camp 
gage. 



Feet. 
7.94 
6.09 



Boose- 
Tdt 
gage. 



Feet, 
8.81 
6.72 



Dis- 



See.-f^ 



Daily gage height in feety and discharge in second-feet, of Kenai River at Kenai 

Co,* 8 camp for 191S-U. 

[Chas. G. Hubbard, observer.] 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Day. 



Mean 

Run-ofl in acre- 
feet 

Maximum 

Minimum 

Accuracy 



1913 



August. 



Goee Dla- 
height. charge. 



8.0 
8.0 

8.0 
8.0 
8.2 
8.2 
8.2 



2 
3 
3 
2 

9 



4,620 
4,620 
4,620 

4,620 
4,620 
4,980 
4,980 
4,980 

4,980 
5,160 
5,160 
4,980 
4,620 
4.440 



4,810 

134,000 

4,440 

5,160 

B. 



September. 



Goee 
height. 



7.8 
7.6 
7.4 
7.4 
7.2 

7.1 
7.0 
6.8 
6.9 
6.4 



DIs- 



Octobw. 



Gage Dis- 



charge, height, charge. 



4,280 
3,900 
3,640 
3,640 
3,320 

3,160 
3.000 
2,720 
2,860 
2,160 

2,320 
2,320 
2,200 
2,080 
1,960 

1,960 
1,850 
1,850 
1,740 
1,740 

1,960 
2,320 
2,570 
2,830 
4,200 

5,180 
6,070 
6,070 
6,070 
5,620 



3,190 

190,000 

6,070 

1,740 

B. 



6.1 
5.85 

5.90 

5.90 

5.90 

5.90 

6.2 

6.2 



5,040 
4,900 
4,760 
4,480 
4,340 

4,200 
3,780 
3,500 
3,360 
3,090 

2,800 
2,600 
2,400 
2,320 
2,200 

2,080 
2,080 
2,080 
1,960 
1,960 

1,850 
1,850 
1,740 
1,800 
1,510 

1,560 
1,560 
1,560 
1,560 
1,920 
1,920 



2,670 

164,000 

5,040 

1,510 

B. 



November. 



Gage I Dis- 
heignt. charge. 



6.2 
6.4 
6.5 
6.5 
6.6 

6.6 
6.6 
6.4 
6.4 
6.3 

6.2 
6.2 
6.2 
6.1 
6.1 

6.1 

6.0 

5.90 

5.90 

5.80 

5.80 
5.75 
5.70 
5.70 
5.70 

5.60 
5.50 
5.50 
5.50 
5.40 



1,920 
2,160 
2,300 
2,300 
2,440 

2,440 
2.440 
2,160 
2.160 
2,040 

1,920 
1,920 
1,920 
1,800 
1,800 

1,800 
1,680 
1,560 
1,560 
1,460 

1,460 
1,410 
1,360 
1,360 
1,360 

1,260 
1,160 
1,160 
1,160 
1,070 



2,050 

122,000 

2,440 

1,070 

B. 



December. 



Gaffe 
height. 



Dis- 
charge. 



5.40 
5.40 
5.45 
5.50 
5.50 

5.50 
5.50 
5.50 
5.45 
5.40 

5.40 
5.30 
5.30 
5.25 
5.20 

5.20 
5.20 
5.20 
5.25 
5.35 

5.35 
5.30 
5.40 
5.40 
5.30 

5.30 
5.20 
5.20 
5.20 
5.10 
5.10 



1,070 
1,070 
1,120 
1,160 
1,160 

1,160 
1,160 
1,160 
1,120 
1,070 

1,070 
980 
980 
940 
900 

900 

900 

900 

940 

1,020 

1,020 

980 

1,070 

1.070 

980 

980 
900 
900 
900 
820 
820 



1,010 

62,100 

1,100 

820 

C. 



1914 



Janoary. 



Gam 
height 



5.00 
5.00 
5.00 
5.10 
5.10 

5.00 
4.90 
4.80 
4.70 
4.80 

4.80 
4.70 
4.70 
4.70 
4.70 

4.75 
4.90 
4.80 
4.75 
4.70 

4.70 
4.70 
4.70 
4.70 
4.70 

4.80 
4.80 
4.70 
4.70 
4.70 
4.70 




-740 
"740 
740 



740 
660 
560 
504 
560 

580 
504 
504 
504 
504 

542 
660 
580 
542 
504 

504 
504 
804 
504 
501 

580 
580 
504 
504 
504 
504 

^ 
»«0 



C 



FTARMIOAN CREEK. 



Ptarmigan Creek drains an area east of Kenai Lake and fio*^^ 
westerly, entering the lake near Roosevelt post office about 5 mi*^ 
below the head. It is about 4 miles from the mouth of the ereek ^ 
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its outlet from Ptannigan Lake. Much of the water is derived from 

the thawing of the snowbanks and glaciers of the high altitudes, the 

glacial origin being indicated by the milky color of the water, which 

is characteristic of many glacial streams. Probably much of the 

suspended matter in the water settles in Ptarmigan Lake. 

Ptarmigan Lake hes at an elevation about 300 feet above Kenai 
Lake and is approximately 3 miles long and one-third mile wide. 
Its outlet is through a narrow canyon with almost perpendicular 
rock walls; its banks on both sides are high. The site is very acces- 
sible and remarkably well adapted for a storage reservoir. It is 
estimated that a dam could be built 50 feet high with widths of 40 
feet and 100 feet at the bottom and top, respectively. Although the 
data are too incomplete for making definite deductions regarding 
the flow, it seems reasonable to suppose that the reservoir formed by 
such a dam woxild store the run-off of the creek for the greater part 
of a year and would supply an admirable means for the control of 
stream flow. It is roughly estimated from the following measure- 
nients and by comparison with other records that at least 1,000 horse- 
power could be produced at this site throughout the year. A sug- 
gested plan of power development is by a ditch leading from the lake 
down the right side of the valley. Such a ditch, 3 or 4 miles long, 
and a terminal pipe line of moderate length, could probably be made 
to utilize the greater part of the fall down to the level of Kenai Lake. 
In some sections it might be necessary to use a flume and in others 
it might be advisable to carry the water through tunnels, but the 
Utilization of the creek presents no problems whose solution would 
^ difficidt or would involve heavy expense. 

The following discharge measurements were made on Ptarmigan 
CJreek: 





Discharge measurements of Ptarmigan 


i Creek in 191S. 




Date. 


Locality. 


Discharge. 


Date. 


Locality. 


Discharge. 


Oct. 10.... 


500 feet below lake outlet. . 
do 


Sec.'ft. 
156 
05 


Oct. 11.... 
Oct. 20.... 


Moath 


Sec.'ft. 
02 


do 


71 



FALLS CREEK. 

Falls Creek drains a part of the high, rugged area east of Kenai 
Xiake and north of the Ptarmigan Creek basin. It rises in a high 
glacier and descends with a steep gradient for about 8 miles to the place 
'Vhere it joins Trail Creek, 1 J miles from its mouth. There are falls 
^bout 1 mile from the mouth, where the most favorable conditions for 
{K>wer development on the stream are to be found, but the grade is 
sufficiently steep over many sections of its coiirse to meet the require- 
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The gold quartz mill of Skeen-Lechner mine is on this creek about 
4 miles from its mouth. It is operated by water power in the summer 
and steam power in the winter, using wood for fuel. A Pelton wheel, 
6 feet in diameter, rated at 68 horsepower, is used for running the 
stamps and an 18-inch wheel for the concentrator and lights. The 
water is diverted through a ditch 1,000 feet long to the plant, where 
a head of 112 feet is obtained. The following information regarding 
the operation of the plant was fiunished by P. H. Holdsworth on 
March 17, 1914. 

Steam power was used after November 13, 1913. When cold weather came the 
creek first froze from the bottom up, but later cut a channel next to the gravel and 
was estimated to have dbcharged approximately 180 miner's inches (4.5 second-feet) 
throughout the winter. At the beginning of cold weather considerable trouble waa 
experienced in passing water through the ditch. It was caused largely by trying to 
keep the ditch free of ice, but as soon as it became frozen over and covered with snow 
the bottom and the sides below the ice line were thoroughly thawed. All the water 
that could be diverted (from 2 to 3 second-feet) at the intake was allowed to pass 
through the ditch during the winter and no anchor or slush ice was formed. If a 
bedrock dam had been constructed at the intake, so that all the water could have 
been diverted, the mill could probably have been operated throughout the winter 
by water power. 

The flow of the creek fluctuates rather widely, as is shown by the 
accompanying short record. This is due partly to the steep slopes 
of the drainage basin and the lack of natural storage, in consequence 
of which the rainfall tends to pass quickly down the stream. The 
basin possesses no sites favorable for the artificial development of 
storage. Much of the basin lies in a deep valley and on the northern 
slope, so that, beginning in October, the sun does not strike these 
areas for several months and the thawing is very slight. Large quan- 
tities of anchor and slush ice flow down the stream during the falL 

A gage was established on Falls Creek on August 23, 1913, about 
one-fourth mile above its junction with Trail Creek. It was fastened 
to the right abutment of the Alaska Northern Railway bridge. Gage 
readings were made imtil November 7, when the creek was reported 
as freezing up for the winter. 

Discharge measurements of Falls Creek in 1913. 



Date. 


Locality. 


Gage 
heignt. 


Dis- 
charge. 


Date. 


Locality. 


Qace 
hei^t 


Dis- 
ofaarge. 


Aug. 17 

Oct. 10 
Aug. 17 


At intake of Skeen- 

Lechner Ditch. 

do 

Alaska Northern Ky. 

crossing. 


FecL 

"z.w 


Sec.'ft. 

a 14. 3 
51 


Aug. 23 

Oct. 9 
20 


Alaska Ncrthem Ry. 
crofising. 

do 

do 


FeeU 
a. 38 

2.87 
8.45 


24 
ftl5.7 



« Includes flow of dltoh. 



fr Ice coodltioos. 
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gage height, infeUy and discharge, in second-feet, of Falls Creek at railroad bridge 

near Roosevelt, Alaska, for 1913, 

[Drainage area, 15 square miles. Joe Irvine, observer.] 





1 

August. 


September. 


October. 


November. 


Day. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


Gage 
height. 


Dis- 
charge. 


1 






3.00 
3.00 
2.05 
2.80 
2.80 

2.80 
2.80 
2.75 
2.70 
2.68 

2.65 
2.65 
2.60 
2.60 
2.60 

2.50 
2.70 
2.65 
2.68 
2.70 

2.70 
2.80 
3.50 
4.05 
4.75 

3.80 
3.40 
3.25 
3.15 
3.10 


34 
34 
30 
20 
20 

20 
20 
18 
15 
14 

13 
13 
11 
11 
11 


16 
13 
14 
15 

15 

20 

86 

173 

312 

130 
74 
57 
47 
42 


3.05 
2.80 
3.00 
3.00 
3.10 

3.00 
2.05 
2.00 
2.88 
2.85 

2.00 
2.86 
3.00 

'*"3.'46* 

2.75 
2.75 
2.60 
2.60 
2.55 

***3.*i6* 
2.00 


38 
20 
34 
34 
42 

34 
30 
26 
25 
23 

26 
24 
22 
20 
20 

18 
18 
16 
16 
16 

18 
18 
11 
11 
10 

10 
10 
10 
20 
42 
26 


2.85 
2.70 
2.65 
2.70 
2.68 

2.65 
2.55 


23 


2 






15 


8 






13 


4 






15 


5 






14 


< 






13 


7 






10 


8 ! 






9 










10 










U 










12 










U 










14 










15 










16 










17 


3.20 


52 
52 
50 
50 

60 
70 
72 
60 
72 

62 
62 
52 
52 
42 
38 






W. 






10 








% 
















22 • 








9 


3.38 
3.36 
8.88 

8.30 
3.30 
3.20 
3.20 
3.10 
3.05 






21 ' 






% .; ; 






25 






27 .:* 






28 






21 






» 






» 


1 








1 




57.0 
3.80 

2.12 
72 
38 
B. 


43.5 
2.00 

3.24 

312 



C. 


22.2 
1.48 

1.71 
42 
10 
C. 


14.7 


yo«Hl-feet per square mile... 

^•wa) 


.080 
.26 




23 


*>ainnifn 


10 




B. 









^OTs.— Gage heights affected by ice and discharge esthnated Oct. 13-20, 26-20. 



GRANT CREEK. 



Orant Creek, like Ptarmigan and Falls creeks, has its source in 
^^ western slope of the Kenai Mountains, northeast of Kenai Lake, 
*^<i lies approximately parallel to them on the north of Falls Creek. 
^^ drains an area larger than either of these creeks and empties into 
•^^*ul Creek in the rapid between the Upper and Lower Trail lakes. 
^ important feature of the basin is Grant Lake, whose water sur- 
^*ce is about 215 feet above Trail Lake. Its outlet is IJ miles from 
^ mouth of the creek and it occupies a basin between the steep 
^Untain slopeB, approximately 5 miles long and one-half mile wide, 
^thin a short distance from the outlet of the lake the creek de- 
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scends through a series of rapids and falls into a narrow box cany< 
through which it flows the greater part of the way to its juncti 
with Trail Creek. 

Its concentrated fall and the availability of the lake as a ston 
r^ervoir are factors which make Grant Creek very attractive &< 
source of water power. It is roughly estimated, from the measu 
ments below and by comparison with records on other streams, tl 
at least 1,500 horsepower could be developed throughout the y< 
at this site by utilizing storage; but without storage the low-wa 
flow might not be sufficient to produce more than three or four hi 
dred horsepower. Of course, on a hasty reconnaissance the feasil 
ity of development can not be definitely determined, but certj 
schemes of suggested development may be very briefly discussed 

A plant might be built near the outlet of the lake, utilizing oi 
the head furnished by the falls and rapids near this point. 1 
power house would have to be located in a rather inaccessible dc 
canyon, and this would present some objectionable features. 

A conduit diverting from the lake outlet to a point near the moi: 
of the creek would have to pass for a considerable distance along t 
almost perpendicular wall of a box canyon. 

There are two low passes, one lying on each side of the lake o 
let, through which it would be possible to divert water to a po^ 
house near the level of Trail Lake. The pass on the right is ab( 
IJ miles above the outlet. At this point it is about 3,500 feet 1 
tween the lakes, the summit of the dividing ridge being about 40 
50 feet above Grant Lake and 1,200 feet from it. A swamp 15 f 
above the lake extends over half this latter distance. With t 
water level of the lake raised by a dam, it would be possible, witl 
combination of ditches, a tunnel, and a pipe line, to conduct 1 
water to a power plant at the edge of Trail Lake at a comparativ 
low cost. The pass on the left of the outlet was not examined. 

At the lake outlet it is estimated that a dam 20 feet high woi 
have a length of 100 feet at the bottom and of 300 feet at the t< 
A higher dam would require considerable increase in the top lenj 
owing to the low slope of the left bank. The foimdation would 
of rock. 

Only two discharge measurements were obtained on Grant Cre< 
and the results appear below. 





Discharge m^asurtments of Grant Creek in 1913. 






Date. 


Locality. 


Phrhs 


Oct 9 


Mouth.... 
...do 


Stttmi', 


Oct. 18 








- 
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TRAIL CREEK. 

The rapid between Upper and Lower Trail lakes, into which 
Grant Creek dischai^es, is about one-fourth mile long and has a fall 
of 8 or 10 feet. A dam raising the Upper Lake 10 feet could be 
built on a very favorable site, and its length would not exceed 150 
feet. The water could be easily diverted around the rapids in a 
canal. Such a reservoir would overflow several miles of the track 
of the Alaska Northern Railway, and so might not prove feasible. 

QUARTZ CREEK. 

Quartz Creek drains a compact area of 104 square miles lying 
north of Kenai Lake. Its main valley extends from the mouth of 
the creek, which is 4 miles from the outlet of Kenai Lake, in a north- 
easterly direction to the point at which it merges with that of Can- 
yon Creek, the two valleys constituting a low pass from Kenai Lake 
to Tumagain Arm. Near this pass Quartz Creek valley makes a 
sharp turn up into the mountain on the southeast. Although the 
creek has much grade in this upper portion, the tributary drainage 
18 too small to meet a demand for large power. From the pass to 
I^«vil Creek, a distance of 4 miles, the creek falls 500 feet, and from 
that point to the mouth, a distance of 6 miles, the fall is about 300 
^©©t. Jjn this lower portion the creek meanders through a wide flat 
'Galley for much of the way, and power development would be im- 
practicable, but in the upper part the valley is narrow and the 
stream is confined to one channel. Here the conditions are more 
favorable. This section of the creek has the disadvantage of having 
^o means of increasing the storage upon it. 

The principal tributaries of Quartz Creek are Devil and Lost 
creeks. The former comes in from the northwest; its grade is 
®teep, but its drainage area is too small to make it a very dependable 
^Urce of water supply. Lost Creek rises in Lost Lake, which hes 
^orth of Kenai Lake and at an elevation about 800 feet above it. 
^rom the lake outlet it flows northwest and then swings aroimd 
^^ the southwest, to its junction with Quartz Creek, about 2 miles 
^^x>in Kenai Lake. Lost Creek has a heavy grade over nearly its 
^hole length, which is about 6 miles, and 1^ miles from its mouth 
^tere are falls. Lost Lake is 7 miles' long and one-half mile wide 
^^d bends almost into a semicircle, with the convex side to the 
f^^th. The outlet is wide and the banks are low. On the south 
}^ is about 2 miles through a low pass from Lost Lake to Kenai 
^-•^^e. At its upper end there is a low pass to the head of Carter 
^^*^ek, a short tributary of Upper Trail Lake from the south. If 
P^Wer development were contemplated from the water of Lost 
^*ke, these passes are worthy oi investigation as points of diversion. 
*^hort tunnels through the dividing ridges would \ii:o\i%Jc)\:5 V>^ \i^^^5a»- 
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sary for such a project. One discharge measurement was made 
Lost Creek. The result appears in the list of miscellaneous 
measurements on page 128. 

A gage was installed on Quartz Creek on August 24, 1913, at 
bridge just above Fairman's cabin, about 7 miles from the mo 
and 1 mile above Devik Creek. The gage-height record was k 
until November 7, when the creek was reported as freezing 
The results are given below. 

Discharge measurements of Quartz Creek at FairmarCs cabin in 191S. 



e 




Date. 



Auk. 24. 
Sept. 4. 



Oage 
height. 


Dis- 
charge. 


Fed. 
3.43 
3.19 


Sec.-fl. 
83.6 
58.1 



Date. 




Oct. 18. 



Fetl, 
8.09 




8ee^ 



40l3 



Daily gage height, in feet, and discharge, in second-feet, of Quartz Creek at Fairman^t ca 

near Roosevelt, Alaska, for 1913, 

[Drainage area, 30 square mlle.s. Emmet W. Shields, observer.] 





.\ngust. 


1 

September. 


October. 


NoTembe^c==r. 


Day. 


Gage 
height. 


Dis- 
charge. 


Gage 
heigit. 


Dis- 
charge. 


Gam 
he^t 


DJ9- 

diarge. 




P — -'^ 




rtm~~^i;g- 


1 


1 


3.30 
3.27 
3.25 
3.20 
3.18 

3.19 
3.18 
3.12 
3.12 
3.10 

3.10 
3.10 
3.10 
3.10 
3.10 

3.08 
3.08 
3.05 
3.05 
3.05 

3.05 
3.05 
3.40 
3.75 
3.75 

3.65 
3.60 
3.50 
3.45 
3.40 


66 
63 
61 
56 
54 

55 
54 
50 
50 
48 

48 
48 
48 
48 
48 

46 
46 
44 
44 
44 

44 

44 

78 
135 
135 

117 

108 

92 

85 

78 


8.35 
8.30 
3.30 
3.40 
3.40 

3.35 
3.30 
3.30 
3.28 
3.25 

3.20 
3.28 
3.32 
3.40 

3.15 
3.18 
3.10 
3.20 
3.18 

3.12 
3.10 
3.10 
3.10 
3.08 

3.08 

" *3.'i6" 
3.05 
3.30 
3.35 


72 
06 
66 
78 
78 

72 
66 
66 
64 
61 

56 
52 
52 
52 
62 

62 
64 
48 
66 
64 

60 
48 
48 
48 
46 

46 
48 
48 
44 
66 
72 


8.80 
3.26 
8.20 
8.20 
8.19 

8.16 
8.16 


08 


2 


1 


61 


3 


1 


£6 


4 




56 


5 


1 


a 


6 




a 


7 


; 


53 


8 


1 


• ••• 


9 


I 




.... 


10 








■ *•. 


11 








.... 


12 






.... 


13 


1 




.••• 


14 






• ••• 


15 







.... 


16 






...• 


17 








• ••• 


18 






• •«. 


19 








.... 


20 






...• 


21 








...» 


22 






.... 


23 






.... 


24 


3.43 
3.43 

3.40 
3.45 
3.50 
3.45 
3.43 
3.30 


82 
82 

78 
85 
92 
85 
82 
66 




.... 


25 




.... 


26 




.... 


27 




.... 


28 




. ... 


29 


.... 


30 




.... 


31 




.... 












MAan di«a»hftrge ... 


81.5 
2.72 

.81 
93 
66 

B. 




64.6 
2.15 

2.40 

135 

44 

B. 


67.5 
l.«8 

8.21 

n 

44 

B. 




J6.9 


Second-feet per ssquare mile 

Run-off (depth in inches on drainage 
area) 


1.90 
,49 


Maximum 


m 


Iff Inirnum 


a 


Accuracy 


BL 







^orK.—a$eehe^ts affected by Joe aad disdhargM «st)maX«a Ocl.n-%&«DA.YI» 
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JUNEAU CREEK. 

iineau Creek flows almost due south from its source to its junction 
h Kenai River, 2 mil^ below Coopers Landing. Its basin pre- 
ts an example of the typical hanging valley of this section. The 
>er part of its basin is comparatively broad and flat and it is 
illy called Juneau Flat, but about 2 miles from its mouth the 
5am plunges in a series of cataracts into a deep canyon, and 
m it emei^es continues with an increased grade to its mouth, 
the vicinity of the canyon the stream drops about 175 feet within 
-fourth mile. 

imeau Lake is about 5 miles from the mouth. It is a small 
ly of water and offers little opportimity for storage. The right 
5 of the outlet rises abruptly but on the left the bank has a long 
dual slope. 

Vom 500 to 1,000 horsepower could probably be developed at 
canyon from about the first of May until the last part of Octo- 
, but the minimum flow in the winter might not be sufficient to 
duce more than one or two hundred horsepower. A record of 
» measurements made on Juneau Creek is given in the list of mis- 
aneous discharge measurements (p. 128). 

COOPER CREEK. 

iooper Creek heads against Resurrection River and flows gener- 
in a northwesterly direction to Kenai River, which it joins 2 
3S below Coopers Landing. It rises in Cooper Lake about 5 miles 
n its mouth, and through most of its course it occupies a deep 
£ canyon cut in a broad glacial valley. 

boper Lake is 6 miles long and about one-half mile in average 
ih. It lies just over a high ridge from the lower end of Kenai 
:e and its elevation is about 650 feet higher. Near the outlet the 
)k has a series of falls, and it is estimat<»d that in a distance of 2 
3s it drops 500 feet. That amount of fall would be sufficient to 
elop about 40 horsepower per second-foot of discharge, with an 
iency of 70 per cent at the wheel. Discharge measurements of 
per Creek are shown on page 1 28 . They are insufficient to make an 
mate of the power capacity of the stream, but they indicate that 
bably at least 1,000 horsepower could be developed for 5 or 6 
iths of the year. In the winter the minimum flow might not be 
icient to produce more than 200 to 300 horsepower imless storage 
Id be obtained. At the outlet of the lake the banks are low, so 
i a long dam would have to be buUt in order to raise the level of 
lake. 

t^tson Creek, the principal tributary, enters Cooper Creek about 
ilea from its mouth. Hydraulic mining was formerly carried on 
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extensively in the stream flat near the mouth of Cooper Creek. The | 
water was supphed from Stetson, Wildhorse, and Eckinghorse 
creeks. A high-line ditch diverts from Stetson Creek and carries 
along the moimtain slope for 4 miles, then dropping to a lower ditch, 
through which the water flows for If miles and finally it passes 
through about 1,300 feet of flume. 

RUSSIAN RIVER. 

Russian River drains a long, flat glacial valley which, at its head, 
meets that of the main valley of Resurrection River and forms a low 
pass between the two drainage basins. Russian River is tributary 
to Kenai River about 6^ miles below Coopers Landing. There are 
two lakes in its basin, called, respectively, the Upper and Lower 
Russian lakes. The Upper Lake is 5 miles long and one-third of a 
mile wide, and is approximately 600 feet above sea level. Its outlet 
is said to afford a good site for a storage dam. From the Upper Lake 
Russian River flows first northwestward and then bends gradually 
to the north to its entrance into the Lower Lake, a distance of 6 
miles. In the upper part of this stretch the stream meanders through 
low, buttelike hills which occupy the valley bottom, but in the low 
part the valley is simply a wide, swampy tundra fiat. There is but 
little foil between the lakes. 

The Lower Lake is the smaller of the two, being but 2 miles long 
and little more than one-fourth of a mile wide. Its elevation is esti- 
mated at 500 feet above sea-level. The outlet is wide and the banks 
are comparatively low. From the outlet of this lake the river flows 
2 miles to its mouth and drops 170 feet. A large part of this fall is 
concentrated near the lake outlet. 

Power development between the lakes is impracticable, but on tb® 
lower river a large part of the fall could imdoubtedly be utilized. 

Russian River drains an area sufficiently large to yield a v^^ 
dependable water supply throughout the summer, and if furtb®^ 
storage could be develqped on the lakes the river would afford ^ 
excellent opportunity for power development. The minimum fl^^ 
during the period covered by the records below was 57 second-fe^ 
Under a head of 170 feet that fiow would develop 769 horsepow"^^ 
with an efficiency of 70 per cent at the wheel. Without storage i>^ 
winter flow might not be sufficient to produce more than 26 per c^^ 
as much. 

A gage was installed on Russian River on August 20, 1913, al> 
point about one-eighth mile above the mouth. The gage reading 
are somewhat broken. The final reading was made October ^-' 
The discharge at the mouth does not differ very much from that * 
the outlet of the Lower Lake, for the tributary drainage between tb-^ 
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two points is small. One discharge measurement was made of 
Russian River at the Lower Lake outlet and the result appears on 
page 128. 

Discharge measurements of Russian River at the mouth in 191S. 



Date. 



Ani;. 20. 
Oct. 3.. 



Oage 
height. 



FeeL 

3.60 
3.84 



Dis- 
charge. 



See.-ft. 
123 
231 



Date. 



Oct. 6.. 
22. 



Oage 
height. 



Feet, 
3.92 
3.52 



DIv 
Charge. 



Sec.'ft. 
259 
95.7 



l^aily ffoge height, in/eety and discharge^ in second-feet, of Russian River at mouth, for 191S, 

[Drainage area, 60 square miles. C. I. Olsen, observer.] 





August. 


September. 


October. 


Day. 


Gage 
height. 


Dls- 
charge. 


Gage 

height. 


Dis- 
charge. 


Gage 
height. 


Db. 
charge. 


1 








115 

110 

105 

95 

85 

78 
78 
78 
75 
70 

65 
62 
60 
57 
57 

57 
57 
57 
57 
57 

57 

57 

75 

152 

384 

510 
489 
412 
340 
282 


3.91 
3.86 
3.84 

"3.' 96" 

3.92 
3.87 
3.84 

*3.'52' 

"3." 49* 
3.75 


260 


2 








235 


S 






3.55 


225 


4 






250 


5 






3.48 

3.45 
3.45 
3.45 


288 


6 






266 


7 






240 


8 . . 






226 


9 






225 


10 








225 


n 






3.40 


200 


12 






200 


13 








175 


14 






3.36 
3.36 

3.36 
3.3<t 
3.36 
3.36 

3.36 
3.36 
3.44 
3.68 
4.12 

4.30 
4.27 
4.16 
4.05 
3.95 


175 


u 






150 


16 






150 


17.... 






125 


18... : 






12fi 


19...:: 






125 


ao.... 


3.00 

3.61 
3.64 
3.08 
3.66 
3.63 

3.63 
3.03 
3.62 


120 

124 
13r) 
152 
144 
132 

132 
132 
128 
124 
120 
115 


100 


21... 


100 


22... 


QA 


23... 


94 
94 
90 

00 


24... 


25... 


28... 


27.. 


90 

88 

88 

182 

180 


a..::: 


29.. 


J?..:: 


3AiO 














SJJji disdiarge 

Sr^Ud^eet oer sauare mile 


' 130 

2.17 

.97 

3,090 

152 

115 

B. 


141 

2.35 

2.62 

8,390 

510 

67 




166 
2.77 


i> ,5**"H>ff (dmth In inches on drainace area) 


3.19 


lr!r'**«fl in acre-feet 


10,200 
288 




5!^fiiium.'.";:::::::::::::::::::::::::::::::::::::::::: 


88 


**«^iBcy..:..: 


C. 











^n.— Disdiarge interpolated (or days on which gage heights are missing. 



MISCELLANEOUS MEASLTIEMENTS. 



Tlie results of miscellaneous discharge measurements made in the 
in of Kenai River in 1913 are shown in the table followinig« 
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Miscellaneous discharge measurements in Kenai River drainage basin in 191S. 



Date. 



Oct. 17 
6 

24 
Aug. 21 

21 
Oct. 6 

24 
Aug. 20 



Stream and locality. 



Lost Creek 3 miles bdow lake outlet 

Juneau Creek at mouth 

do 

Stetson Creek a t mouth 

Cooper Creek above Stetson Creek 

Cooper Creek at mouth 

do 

Russian River \ mile below Lower Lake outlet 



\ 




Dl»- 


DnJnage 


chaige. 


area. 


Sec-fi. 
61 
103 


Sf.miUs. 


Am 

63 


58 


63 


35 


8 


137 


35 


210 


47 


104 


47 


132 


55 



diarge 

per 
square 

mile. 



8ee,-A. 
2.79 
L6I 
.98 
4.39 
3.91 
4.47 
2.21 
2.40 



SIXMHiE CREEK DRAINAGE BASIN. 



GENERAL FEATURES. 

Sixmile Creek drains an area of 258 square miles and enters Turn- 
again Arm about 16 miles from its head, at Sunrise. It is formed 
by the union of two large branches, East Fork and Canyon, about 9 
miles from Sunrise. The basin is characterized by rugged mountainSi 
many of which are between 4,000 and 5,000 feet in elevation. Most 
of the streams flow in narrow, steep valleys. A few small glaciers 
are found at the higher elevations. 

From ^'the forks" to Sunrise, Sixmile Creek has a fall of about 326 
feet. There are several rapids, and good dam sites exist at several 
places. The East Fork and its tributaries are admirably adapted 
topographically for power development. They have an abundance of 
rapids, falls, and dam sites. (See PL XV, A, p. 100.) The objection to 
it is the fact that its winter flow would bo very small and there are no 
available reservoir sites of an ample size for increasing it. There is 
a small lake at the head of Bench Creek in Johnson Pass, but it would 
require a long dam to increase its storage, and the effect it could have 
upon the control of the stream would be slight. 

Canyon Creek has a drainage area of 100 square miles at its mouth, 
in contrast to the East Fork, which has 117 square miles. Canyon 
Creek and its tributaries closely resemble the East Fork in character. 
About 8 miles from *'the forks" Mills Creek, which has been an im- 
portant placer mining stream in the past, branches off to the east. 
It has a very steep grade, but there are no storage sites on it. 
(SeoPl.XVin,-4,p. 115.) Its summer flow is large, but in the fall the 
decreasing temperature reduces it to a mere rivulet. Jimeau Creek 
is a tributary of Mills Creek, from which water has been obtained for 
hydraulic mining. Canyon Creek heads in two small lakes, called 
Upper and Lower Smnmit lakes, respectively, the former being the 
larger. No great storage could be obtained from either of these lakes. 
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8IXMILE CREEK AT SUNRISE. 

A gage was installed on Sixmile Creek on August 27, 1913, on the 
left bank about one-half mile above the mouth, and was read twice 
each day until November 30. On December 2 the stream was 
Tq>orted as having frozen over except in the rapids. 

The discharge measurements were made at a section of the stream 
op]>osite the Sunrise post ofBice, about three-eighths of a mile below 
the gage. Very little drainage comes in between the two points. 

IHacharge meanuremenU on SixmiU Creek at Sunrise in 191S. 



Dftte. 



AoK. 37.., 
Sept. 6... 



Oace 
height. 


Dis- 
charge. 


Fut, 
5.75 
4.86 


8ec.'fl. 
1,600 
607 



Date. 



Sept. 25. 
Oct. 15.. 




Dis- 
charge. 



8ee.-n. 
»6,160 
503 



A Boat measurement. ^ Float measurement. 

Daily gage height, in feet, and discharge, in second-feet, of Sixmile Creek at Sunrise for 191S, 

[Drainage area, 258 square miles. Adolph Lawson, ohserver.] 





August. 


September. 


October. 


November. 


Daj. 


Oaee 
height 


Dia- 
charge. 


Oage 

height 


Dis- 
charge. 


Oage 
height. 


Dis- 
charge. 


Oage 
height 


Dia. 
charge. 


1 






6.10 
6.00 
4.95 
4.90 
4.86 

4.86 
4.80 
4.80 
4.75 
4.75 

4.70 
4.70 
4.70 
4.70 
4.75 

4.75 
4.75 
4.75 
4.85 
4.90 

4.80 
4.90 
6.16 
6.65 
6.7S 

5.95 
6.65 
6.45 
6.30 
6.35 


780 
700 
066 
630 
600 

600 
670 
670 
646 
645 

620 
520 
520 
620 
645 

645 
645 
645 
600 
630 

570 

630 

825 

1,420 

6,000 

2,220 
1,420 
1,140 
970 
1,020 


6.30 
6.30 
6.16 
6.30 
6.25 

6.15 
6.10 
6.06 
4.95 
4.90 

4.80 
4.80 
4.70 
4.66 
4.70 

4.70 
4.70 
4.65 
4.80 
4.70 

4.66 
4.66 
4.66 
4.60 
i.60 

4.60 
4.76 
4.75 
4.60 
6.70 
6.80 


970 
970 
825 
970 
990 

825 
780 
740 
666 

630 

670 
670 
620 
485 
620 

520 
620 
485 
670 
520 

495 
495 
496 
470 
470 

430 
645 
545 
470 
1,500 
970 


6.25 
6.10 
6.00 
4.95 
4.85 

4.80 
4.76 
4.65 
4.% 
4.86 

4.80 
4.05 
4.60 
4.60 
4.65 

4.50 
4.70 
4.80 
4.95 
6.25 

6.20 
6.36 
5.65 
6.86 
6.95 

6.16 
6.40 
6.90 
7.30 
7.50 


1,020 
780 


3 






s 






700 


4 






66& 


6 






600 


6 






670 


7 






646 


8 






496 


• 






646 


10 






600 


11 






670 


11. 


- 




406 


IS 






470 


14 






470 


u 






450 


16 






430 


17 






450 


18 






450 


19 


1 


450 


SO 




^ 


450 


a 






450 


Jl. 






430 


s 






430 


91 






430 


95 






430 


91 , 






430 


97 


5.75 
6.66 
6.36 
6.26 
6.20 


1,500 

1,270 

1,020 

920 

870 


430 


98 


400 


99 


400 


90 


400 


a 
















1,130 
4.38 


807 

3.48 

3.88 

6,000 

620 

A. 


661 

2.56 

2.95 

1,600 

430 

A. 




514 


fleoond^Bat Mr touare mile 


1.99 


Ibm-fltf. dflnh Iq lochn 


.81 

1,600 

870 

A. 


2.22 




1,020 




400 




A. 












yoim^---ai«a heights alleekad by ioa and diidiaigas estimated Not. 1 
978B1*— wgF 972—15- — ^ 
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MILLS CREEK 2 MILES ABOVE MOUTH. 

On August 25, 1913, a gage was installed on Mills Creek, about 
2 miles above the mouth, just below the footbridge near Schmesar's 
cabin. Gage readings were made mitil November 2, when the creek 
froze up. Only two discharge measurements were obtained. The 
error of the mean monthly discharges is probably withm 15 per cent. 





Discharge measuremenU on Mills Creek 2 miles above mouOi in 1913. 




Date. 

• 


Oam 
beQit. 


Db- 
rhii|ii 


Aoff . K 


F&l. 
3.48 
3.03 


Stc-fl. 
140 


Sept. 6 


7&7 







DaUy gage height^ in feet, and discharge, in second-feet, of Mills Creek 2 miles above mouik 

for 1913. 



[Drainage area, 25 square mfles. 


Herman Schmesar, obeerver.] 








August. 


September. 


October. 


NOTflDlMr. 


Day. 


Oase 
he^t. 


Dis- 
charge. 


Oage 
he^t. 


Dis- 
charge. 


Oace 
hel^t. 


Di»> 
charge. 


Oage 
he^t 


Dif- 
ehsfit. 


1 




3.15 
8.10 
3.05 
3.00 
3.00 

2.05 
2.05 
2.00 
2.88 
2.88 

2.85 
2.82 
2.85 
2.80 
2.80 

2.80 
2.80 
2.80 
2.83 
2.80 

2.80 
2.83 
3.25 
3.50 
3.90 

3.80 
3.40 
3.20 
3.20 
3.20 


94 
87 
81 
75 
75 

09 
60 
63 
61 
61 

58 
55 
58 
53 
53 

53 
53 
53 
56 
53 

53 

56 

108 

143 

203 

187 
129 
101 
101 
101 


3.10 
3.10 
3.00 
8.10 
3.10 

3.20 
2.96 
2.98 
2.90 
2.82 

2.82 

2.89 
2.80 
2.78 
2.75 
2.73 

3.10 
2.85 


87 
87 
75 
87 
87 

101 
73 
67 
63 
55 

55 


2.78 
2.70 


51 


3 




43 


3 






4 










6.: 





















7 ' 








8 








9 1 








10 " 








n 










12 






55 

55 






13 










14 ' 




50 
50 

45 
45 

45 
45 
50 

62 
53 
51 
48 
46 

45 
45 
45 

45 

87 
58 






16 










16 










17 










18 










10 










30 










21 










22 "" 








23 










24 










25 


3.50 

3.45 
3.00 
3.45 
3.30 
3.25 
3.20 


143 

136 
157 
130 
115 
108 
101 




* * 


35 






27 






28 






20 






30 






31 














___-- 


Mean dlacharge 


128 
5.12 

1.S3 

143 

101 

r 


82.1 
3.28 

S.06 
203 

53 

r 


60.1 
3.40 

X77 

101 

45 
r 






Second-Teet per square mile 

Runoff (depth in inche<i on drainage 
area) 




MaTimum 








Accuracy..... 












1 




"'I 


__ 


^^ — 



Non,—0^g9h§ii^tB soAdMmgm (estimated) affeetod by lot OoL 14H»«nA 
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form, the screeii at the intake was removed, for otherwise the ice 
froze to it and shut off the flow. The ice needles which permeated 
the water entered the pipe and gradually froze in a coat on the 
interior surface. As this coat became thicker it reduced the cross- 
section through which water could flow up to the point when the 
pressure available at the plant was insufficient for running the wheel. 
The plant was shut down and the water was drained out of the pipe. 
Finally, when the creek water became warmer, it was admitted 
again and gradually cut out the ice. The ice was hard and flinty 
and broke off in pieces too lai^e for passage through the 3-inch 
nozzle, so that was removed. The ice then came through in large 
chimks and the shock on the pipe and wheel was tremendous. 

To prevent such occurrencei the following procediu-e has been 
adopted: Temperatures of the water are taken at the plant twice 
each day — at noon and at midnight. When the temperature is 
foimd to be approaching dangerously near 32° F., the intake screen 
is removed and the frazil is allowed unobstructed admission to the 
pipe. Usually the formation of the frazil lasts but a short time and 
the ice does not freeze on the inside of the pipe to a dangerous thick- 
ness before the water becomes warmer and thaws it away. How- 
ever, if conditions do not change and the ice continues to accumu- 
late inside the pipe, when it has reached a thickness estimated at 
about 2 or 3 inches — since a thickness greater than this would make 
chunks of ice too large to pass through the nozzle — the water 
18 shut off. It is not permitted to enter again imtil it becomes 
warm enough to cut out the ice. Experience has shown that frazil 
very infrequently forms for more than a few hours, and by taking 

these precautions shutdowns of the plant because of it are of very 
short duration and occur much more infrequently. 
Water temperatures have been taken at this plant for a number 

of years, and since such data are scarce, and also because they are 

of peculiar interest in illustrating one of the problems of Alaskan 

water-power development, they are here published. 
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Water temperatwrUy in degrees Fahrenheit ^ at potoer plant of Seward Light & Power ( 





October. 


Nov«mb«r. 


Dcoemba 


Day. 


Noon. 


ICid. 
night. 


Noon. 


If id. 
night. 


Noon. 


If 

nil 


1908. 
1 






35 
84 
84 
34 
84 

34 
35 
35 
34 
36 

36 
36 
36 
36 
36 

36 
37 
35 
36 


34 
33 
84 
84 
84 

34 
35 
35 
36 
36 

36 
36 
36 
36 
38 

37 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 


36 
36 
36 

'"*36'* 

'"'35** 

*"*36'* 
36 

35 

35 

34} 

34 

34 

34 
36 
36 
36 
36 

"36" 

36 
33 
34 
34 
36 
36 




2 * 








8 








4 








5 








6 








7 








8 








9 








10 








11 








12 








18 








14 








15 








16 








17 








18 








19 ! 






20 








21 






36 












23 






35 
36 
36 

36 
36 
36 
36 
87 




24 


*" 35 
34 

34 
35 
35 


36 
34 

35 
35 
35 
34 
35 
35 




25 




26 








28 




29 




80 


34 
34 
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of the plant. A ditch about 1,000 feet long diverts from Craigie 
Creek to the mill, where it passes through a 12-inch turbine water 
wheel under a head of about 28 feet. The United States Geological 
Survey is indebted to the management of the company for a carefully 
kept weir record on the creek throughout the summer of 1913. 

The weir was 10 feet long, sharp crested, of the Cippoletti type, 
and had end contractions. Readings were generally made three 
times a day at times closely approximating 7 a. m., 12m., and 5 p. m. 
The discharges for each of these readings have been computed and 
appear with the readings below. During the early part of the sea- 
son a marked daily fluctuation in the flow is shown, owing to the 
thawing of the snow and ice in the daytime. It is believed that as a 
general rule the flow increased up to about 6 p. m. and began to 
decrease about 7 p. m., reaching the daily minimum the next fore- 
noon. The mean daily discharge shown in the foUowing table was 
computed from the mean of the discharges at 7 a. m. and 5 p. m., 
but occasionally the discharge at noon was given some weight in the 
determination. 

The water supply decreased to such an extent the last of August 
and first of September as to seriously handicap the operation of the 
milL During this time it was possible to run but two of the seven 
stamps. 

Height on weir, in inches, and discharge, in second-feet, of Craigie Creek at Gold Bullion 

mill for 191S, 



L. 
2.. 
3.. 
4.. 

5.. 



«.. 
7.. 
8.. 
0.. 
10.. 



U-. 
13.. 
13.. 
14.. 
15.. 



1«.. 
17., 
18.. 
19.. 

ao.. 



IL. 



M.. 



June. 



7 a. m. 



Heifi^t. 



U{ 
12] 
12] 
14] 
15 

12| 

11 

12 

13 

13 

"f 
14 

13 

14 

12 

nf 

11 
11 
U 
U 



charge. 



14 
19 
24 
30 

32 
35 
36 
42 
46 

33 
30 
36 
40 
38 

44 

42 
41 
44 
36 

80 
S3 
S3 
31 
SO 



12 m. 



Height 



10 

m 



12 
12 
16 
15 
14 



18* 



Dis- 
charge. 



18 
19 
25 
32 

34 
35 
51 
48 
44 

36 
38 
40 



53 

54 
44 

42 
42 
33 

27 
31 
83 
30 
S3 



5 p. m. 



Height 



19| 



Dis- 
charge. 



22 
31 
40 
44 

48 
50 
58 
64 
48 

40 
45 
48 



70 

66 
64 
61 
54 
46 

38 
48 
49 
47 



Mean 
dis- 
charge. 



18 
18 
25 
32 
37 

40 
43 
47 
53 
47 

36 
38 
42 
45 
54 

55 
53 
51 
49 
41 

34 
40 
40 
89 
84 
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Height on weir, in indies, and diadurae, in eecond^eet, of Crmgie Credt fUOMBuOUm 

miU/or lPi5— Continued. 



26. 
27. 
28. 
29. 
30. 



1. 
2. 
3. 
4. 
5. 

0. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



1, 
2. 
3. 
4. 

5. 



i . 

8. 

9. 

10. 

11. 
12, 
13. 
14. 
15. 



/iMM^-Continaed. 



Jvip. 



Augiut. 
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Eeighl on toeir, in %ndu$, and dUchargt, in zeeond-pet, of Craigie Creek at Oold Bullion 

mill for 191S — Continued. 



.i v^iul— Contiziiied. 



27. 
28. 
». 

ao. 

31. 



September. 



I 

2 

3 

5 , 



7 

8 

• 

10 



U. 
12. 
13. 
14. 
U. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
2«. 
25. 



27... 



20. 
80. 



7a.in. 



Height. 



4 

10 



61 



Dis- 
charge. 



17 
60 
25 



14 



13 

11 

10 
8.9 
7.9 

7.1 
6.6 
6.0 
5.7 
5.5 

5.1 
4.3 
3.9 
3.6 
4.6 

4.5 
5.0 
4.7 
4.2 
3.9 

3.9 
3.7 

59 

26 

19 



4.7 
3.7 



7.6 



12 m. 



Height. 



9| 
16 

91 



n 



5f 

5 
4 
4 



J* 



Dis- 
charge. 



23 
50 
24 



12 
16 



11 

10 
8.5 
7.6 



6.3 
6.0 
5.7 
5.2 

5.0 
4.1 
4.1 

4.8 
4.6 

4.5 
4.7 
4.5 
4.2 



3.7 
5.8 
40 



7.1 
4.2 



5p. m. 



Height. 



91 



71 



W 



2H 



11 
101 



4 

21 



Dis- 
charge, 



29 
41 
24 



16 



12 



9.6 
8.2 
7.6 

6.9 
6.3 
5.9 
5.5 



4.1 
4.7 
4.6 

4.5 
5.0 
4.5 
4.1 



3.6 



29 
26 



6.3 
3.7 



Kean 
dis- 
charge. 



23 
46 
24 
18 
12 
15 



12 

11 
9.8 
8.6 
7.8 

7.0 
6.4 
6.0 
5.6 
5.3 

5.0 
4.2 
4.0 
4.2 
4.6 

4.5 
4.9 
4.6 
4.2 
3.9 

3.8 
10 
44 

26 
16 

7.1 
4.2 
3.7 
3.7 
7.6 



Monthly diecharge of Craigie Creek at Gold Bullion mill for 191S. 

Drainage area 2.8 square miles. 



Month. 



Jane 

Jiily 

Aogost 

Sepiember 



Discharge in second-ltot. 


lff|-ritnntn. 


Ifinimiim. 


Kean. 






55 
40 
46 
44 


18 

12 
6.6 
3.7 


38.4 
20.1 
13.7 
8.32 



Second- 
feet per 
square 
mile. 



13.7 
7.18 
4.89 
2.97 



Rmi-off 

(depth in 

inches). 



15.29 
8.28 
5.64 
3.31 



Run-off 

inaere- 

feet. 



2,280 

1,240 

842 

495 



Ac- 
curacy. 



B. 
B. 
B. 
B. 



UTTLB STTSITNA BIVEB. 



little Susitna River rises in a glacier a few miles northeast of the 
Willow Creek region and flows in a general southwesterly direction 
to the point at which it is joined by Archangel and Fishhook creeks, 

97891'— wflP 872—15 ^10 
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which take the dramage opposite the head of Willow Creek and flow 
generally to the south and east. About 20 nules from its head the 
Little Susitna emerges from the hiUs and bends to the west, following 
the base of Bald Mountain, from which it receives many small streams. 
It continues on this course about 30 miles until it is well out into the 
flat, swampy valley of Susitna River, and then turns more to the 
south and 20 miles beyond enters Cook Inlet. 

Two discharge measurements of the Little Susitna were made about 
14 miles from its head and 3 miles below the mouth of Fishhook 
Creek, at a point just above the highway bridge which crosses it about 
28 miles from Knik. Gage heights were obtained for a short period, 
but the measurements are insufficient for estimates of daily discharge. 

Discharge measuremenU o/LUtle Susitna River at mile t8. 



Date. 



Sept. 10. 
Sept. 13. 



Oaee 
height. 


Dis- 
chaige. 


DndDMgd 
area. 


3.75 
3.70 


Sec.-feet. 
141 
135 


Sq. mOet. 
61 
61 



Di9- 

charfB 



square 
mile. 



Sec-fML 
2.31 
2.21 



Daily gage hdgM, in feet, of Little Susitna River at mUe tSfor 191S. 
[Drainage area, 61 square miles. Hule OoodeU, observer.] 



Day. 


Sept 


Oct. 


Day. 


Sept 


Oct 


Day. 


Sept 


Oct 


1 






11 


3,70 
3,70 
3.09 
3.66 
3.65 

3.04 
3. 66 
3.61 
3.60 
3.60 




21 


3.70 




2 




3.80 


12 


22 




8 




13 


23 






4 






14 


24 






5 






15 


25 






6 






16 


26 






7 






17 


27 






8 






18 


28 













19 


20 






10 


3.76 




20 


30 










31 















ABCHANGEL CBSSK. 

Archangel Creek rises in the rugged moimtains of the northern part 
of the Willow Creek district and flows iu general to the south and east. 
Like all other streams in the vicinity, it has heavy grades and is well 
adapted for supplying power to run small mills when the water supply 
is sufficient. The water power is hkely to be utilized, as there are a 
number of quartz prospects on the creek and its branches. 

The following discharge measurement was made on Sidney Creek, 
a branch draining a southern slope of the basin, at the outlet of a 
small lake, where it is proposed to divert water for running a milL 

September 12, 1913: Gage height, 3.11 feet; diBcharge, 1.8S second-feet; drainage 
aret^, 1,1 ^guare miles; diechaige per square mile, 1.71 secend^^eet. 
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The discharge probably represents about the miTiiiniini for the sum- 
mer. The lake outlet is at the point where a hanging valley breaks 
into the main vaUey, and the creek falls more than 200 feet in one- 
fourth mile. Without doubt the water supply is sufficient for run- 
ning a small mill the greater part of the summer. 



Fishhook Creek drains the area south of Archangel Creek. The 
mills of the Gold Quartz and Free Gold Mining companies are near its 
head, and both have small hydraulic plants. Dining the last of the 
summer they were handicapped by shortage of water. The Free 
Gold Mining Co. was put to considerable expense in building ditches 
to gather in all the drainage available, but even this was inadequate 
during the latter part of the sununer and it was necessary to use a 
gasoline engine for auxihary power. 

A few gage heights were obtained and the following discharge 
measurement was made on Fishhook Creek at a point 1} miles below 
the site of the mill used by the Free Gold Mining Co. in 1913 and 
above the mouth of the first large tributary on the right, about 2^ 
miles from the mouth and about 33^ miles from Knik. 

September 12, 1913: Crage height, 3.24 feet; discharge, 12.6 second-feet; drainage 
area, 4.7 square miles; discharge per square mile, 2.68 second-feet. 

Daily ffage height , in feet , and discharge, in second-feet , of Fishhook Creek at mile SS^for 

1913. 





[Drainage area, 4.7 square miles. H. C. Emery, observer.] 






I>ay. 


Sept. 


1 
Oct. 


Day. 


Sept 


Oct 


Day. 


Bept 


Oct. 


1 






11 






21 


3.30 
3.35 




2 




"3.26 


12 


3.25 
3.25 
3.25 
3.23 

3.25 
3.23 
3.20 


"ieo 

3.60 
3.15 

3.10 
3.03 
3.05 


22 




3 




13 


23 




4 




3.23 
3.00 

3.00 


14 


24 


3.40 
3.42 




5 




15 


25 




6 




16 


26 




7 




17 


27 






8 




3.20 


m 


2« 


3.43 




9 




19 


29 




10 






20 






30 


3.30 
















31 













Non.— Gag* heights aileeted by ioe Oct. 5-18. 

DEVELOPED WATEB POWEBS. 

Three water-power plants have been installed in the Willow Creek 
district for the operation of gold quartz mills, as follows: The Alaska 
Grold Quartz Mining Co. develops 15 to 20 horsepower on Fishhook 
Creek by Pel ton wheel under a head of 120 feet, using the power to 
operate a 4-stamp mill; the Alaska Free Gold Mining Co. develops 
about 25 horsepower on Fishhook Creek by a Pelton wheel imder a 
head of 35 feet, using the power to operate a Lane mill; the Gold 
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Bullion Mining Co. develops about 25 horsepower on Craigie by a 
turbine wheel under a 28-foot head and uses the power to operate a 
7-6tamp mill. 

The water supply for these plants is sufficient for their operation 
only about three or four months during the summer. 

WATEB-POWEB SITES. 

Up to the present the only water-power developments which have 
been justified by the ore prospects of the Willow Creek district have 
been those directly at the mill sites from the water supply available 
at those points. These mill sites are so far up the stream that the 
tributary drainage area is too small to furnish the necessary supply 
in dry seasons for even the present small plants. Consequently, the 
plants must be partly or wholly shut down at these times or the 
water power must bo supplemented from other sources. The cost of 
auxiliary power in these inaccessible regions is so great as to be pro- 
hibitive unless the ore is very rich. At one of the mills it was stated 
that cordwood costs $40 per cord, and that gasoline, which was there 
used, costs 70 cents per gallon at the mill. Water-power develop- 
ment in winter is impossible on these sites. 

The first and easiest method of supplying the deficient power is by 
increasing the effective head at the plant. This can usually be ac- 
complished easily, for the streams have heavy grades and much head 
can be obtained in comparatively short distances. In such a plant 
there would usually be a small flow of water acting under a high head. 
Wlieeb for such installations as would sometimes be desired in this 
region are not carried in the regular stock of water-wheel manufac- 
turers, but it is believed that if the conditions under which they were 
to operate were known, wheels specially designed could be secured 
which woidd give good results. 

Another method of solving the power problem is to develop electric 
power on the lower stretches of the streams where the flow is larger 
and more dependable and transmit it to the property. A scheme for 
cooperation in tlio development of hydroelectric power on the Little 
Susitna River for the common use of the mining companies of the 
region has already been proposed. In the vicinity of the mouth of 
Fishhook Creek the Little Susitna has a fall of about 150 feet to the 
mUo. The valley in this section varies from the U-shaped glacial form 
to a narrow rock canyon, and it is everywhere filled with heavy gran- 
ite bowlders. Concentrated fall and the topography make some sites 
more favorable for power development than others. The most suit^ 
able type of development is probably a diversion dam, built only high 
enough to divert the required amount of water, and a combination 
of canal and pipe line for carrying the water to the wheeL 
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equipment dnriBg low-water period. Therefore, if dams were con- 
stracted that would create adequate reservoir capacity to assure 
enough water during the winter the cost of the above installations 
would probably approach $150 per horsepower, even though the plant 
were installed under the most favorable conditions. 

The following description and estimated cost of installation and 
operation of a hydroelectric plant in southeastern Alaska is taken 
from Western Engineering, January, 1914. It is reported that the 
sch^ne of development described in the article has since been 
modified. 

LONG LAKE POWER DEVELOPMENT. 
By E. P. KxMNiDT.i 

Lang Lake, which lies about 2 miles from the beach at an elevation of 727 feet, has 
an area of 3.1 square miles. It is situated near Speel River, between Ketchikan and 
Skagway, 35 miles southeast of Juneau, Alaska. Water measurements for eight 
montfas and an estimate for the remaining four give a yearly run-o£f of 21,757 million 
cubic feet, and as the drainage area is taken at 32.4 square miles the above run-off 
amounts to 24 feet, or an equalized yearly flow of 689 cubic feet per second. The 
initial plant will use 300 second-feet, which is equivalent to a run-off of 10.4 feet over 
an area of 32.4 square miles. 

The power plant is to be situated near Second Lake, 2,000 feet from and 535 feet 
below Long Lake and about 1} miles from the beach. This plant will consist of two 
units, each 5,000-kilowatt capacity and each to be direct connected to a water turbine 
utilizing 300 second-feet. 

To be assured of a continuous flow of 300 second-feet the lake will be drawn on by 
tapping with a tunnel or by a siphon to a depth of 12 feet and the two spiUways from 
the lake closed, thus raising the lake level 25 feet, giving an available storage of 37 feet. 

The cost of this power installation would be: 

Power house with two 5,000-kilowatt units, complete $250,000 

Pipe lines, two 60-inch, with head gates 93, 594 

Closing spillways from lake 10, 000 

Tapping lake 5,000 

Contingencies and incidentals 3, 000 

Plant for construction * 13, 882 

Total 375,476 

Or a capital cost of $37.54 per kilowatt or $27.95 per horsepower. 
The cost of operating the above plant would be per year: 

General expenses $6,000 

Operating labor 6,000 

Supplies, etc 4.000 

Total 16,000 

Operating cost per year per kilowatt 1 . 60 

Interest and depreciation, 8 per cent on capital cost 3. 00 

Cost of kilowatt year 4.60 

Cost of horsepower year 3. 43 

1 Ami. Supt. Alaska Treadwell G<dd Mining Co., Treadwell, Alaslca. 

sOrlgiiial oiMt of plant 125,882. Value of plant after oonstroctfon period estimated $12,000, thus leavliiK 
iU|882 to ba ebaiiMl to water power system. 
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To be oasiued of a yearly average of 10,000 Jdlowatta thegeneratotadiouldbeiimat 
25 per cent above nornuil capacity lor S monthe of the year while there is a laige ezcen 
of water, and thus provide for unforeeeen ahutdowni. 

Surveyed lake area is 3.1 square milee, or 86,423,040 square feet, requiring 2D feet 
in depth at Qua area to provide for the required storage. 

This storage is obtained by raising the lake level 25 feet and drawing on the lake 12 
feet The increased area obtained by raising the lake will nutke np tor the deaeaaed 
area by drawing the lake and also provide sufficient storage below the 2 feet of ice. 

Power estimate is based on a pipe-line Ion of 1 per cent, water-wheel efficiency ct 
82 per cent, generator efficiency of 93 per cent; total efficiency of 76 per cent bom the 
water. Three hundred second-feet uader 512-foot head at 75 per cent w'~ 
10,320 kilowatts. 

Prom flow meaauremenis the following figui«8 are obtained: 



The foregoing estimates are exceedinglj low, and if after construc- 
tion and operation of the plant they ore found to be correct it is 
believed that the project will be one of the cheapest that has ever 
been installed. 

The co3t of S3.43 per horsepower per year, which mdudes all 
operating expenses besides interest and depreciation on tho capital 
cost, could be increased several fold and still be much cheai>er than 
steam power with coal selling at cost. 

It should be noted that the estimate does not include the oon- 
stniction of a dam, which is often necessary and frequently makes 
up a large percentage of the total cost. 

A point in connection with the above project that is worthy of 
note — though not pertinent to the cost — is the high rate of run-off 
on which the capacity of the plant is based. The average yearly 
flow is estimated to be 689 second-feet or more than 21 second-feet 
per square mile. 

Tho cost of developing the Silver Lake power site in the Prince 
William Sound region has been estimated with considerable care by 
interested parties. Their estimates contemplated a plant of 750 
horsepower capacity, a 10-foot dam at the outlet of the lake, and 
8 or 10 miles of transmission line at a total cost of about $66,000 at 
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a little over $73 per horsepower. This site could no doubt be 
developed to a capacity of several thousand horsepower without 
increasing the cost in anywhere near the same ratio. 

Bdimated cost ofoj^eraiing a SOO-Jiorsepower steam plant per year {365 days^ 24 hours per 
day)f assuming capital cost off 100 per horsepower, or total cost o/fSO,000. 



Piin of ootl per loDc ton. 



InUnstind dflpndfttfton, at 10 per cent. 

4poimdsooal perbonepowcT'luMir 

ScDglDMn. 8-boiir shifts, at S5 per day.. 
3 flnoMn, 8-hour shifts, at S4 per day... . 
on, waste, and 8cq;>plleB 



Total for plant 

TMal per horMpower per year. 



S3, 000 

42,228 

6,476 

4.380 

1,200 



56,283 



187.61 



S6 



S3, 000 

28,152 

5,475 

4.380 

1,200 



42,207 



140.60 



S3,000 

18,768 

6,475 

4,380 

1,200 



32,423 



109.41 



S3, 000 

14.076 

5.475 

4,380 

1,200 



28.131 



98.77 



Estimated cost of operating steam pUmt 6 months. 



Pries of coal per long ton . 



iBtmstind depvsdathm, at 10 per cent. 

4poandscoaliMrhoc8epowerhour 

l engfn e w i. »nour shifts, at S5 per day . . 
SmvBcn, S-hoor shifts, at S4 per day... 

Oil, waste, and nqipUM 



Total lor plant 

ToM [Mr hotacpowor for 6 months . 



SB 


S6 


S4 


S3 


S3, 000 

21. 114 

2,738 

2,190 

600 


S3, 000 

14.076 

2.738 

2,190 

600 


S3, 000 

9,384 

2.738 

2,190 

600 


S3. 000 

7.038 

2.738 

2,190 

600 


29,642 


22.604 


17.912 


15.566 


98.81 


75.36 


50.n 


51.88 



Edimated cost of operating a SOO-horsepower hydroelectric plant per year (365 days, t4 
hours per day)^ assuming capital cost off 150 per horsepower and 5 miles of transmission 
Une at ft, 000; total cost of system, f55,000. 

IhteroBt and depreciation, at 10 per cent $5, 500 

4 operators, at $6 per day — 2 shifts, with 1 operator at generating and 1 at dis- 
tributing end 8,760 

1 Unenurn, at $4 per day 1, 460 

Oil, waste, and supplies 1, 000 

Total for plant 16, 720 

Total per horsepower per year 55. 73 

Estimated cost of operating hydroelectric plant 6 months. 

Interest and depreciation, at 10 per cent $5, 500 

^ ^^Perators, at $6 per day 4, 380 

I lineman, at $4 per day 730 

^» waste, and supplies 500 

Total for plant 11, 110 

* ^tal per horsepower for 6 months 37. 03 

1^6 purposes of the above tables is not so much to show the actual 
^^^^t of producing power as it is to give some idea of comparative cost 
of Bteam and water power. Although the above figures may be con- 
B^^rably in error, it is believed the assumptions regarding the steam 
P^^^t are in its favor as opposed to the hydroelectric system, thus 
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giving added weight to the final conclusion that the water power is 
much the cheaper. For example, it is arbitrary what interest and 
depreciation charges should be made, but it is generally conceded 
that they should be greater for a steam plant than for a hydroelectric 
plant, though in this estimate the same charge (10 per cent) is 
assumed. 

The consumption of coal per horsepower-hour is known to vary 
widely among different plants, but for one of 300 horsepower it is 
seldom less than 4 pounds and more often 50 to 100 per cent greater. 
The estimated cost of labor may be questioned, but it should be 
noted that the total is assumed to be slightly greater for the hydro- 
electric plant than for the steam, which is far from probable. 

The capital cost of steam plants varies between wide limits, due to 
different types used and the variety of conditions under which they 
are installed. Average costs for different sizes and types of plants 
have been determined from a large number of installations in the 
United States and Canada. For plants with simple noncondensing 
engines with capacities from 10 to 100 horsepower the imit cost of 
installation has been found to vary from a maximiun of $225 to a 
minimum of about $75. Larger plants of 100 to 2,000 horsepower 
with compound condensing engines are somewhat cheaper per unit 
of capacity, the average cost varying from a minimum of about $50 
for the largest to a maximum of about $170 for the smallest. The 
assumed cost of $100 per horsepower for the plant under discussion is 
believed to be more likely less than greater than what it would actu- 
ally cost. 

In estimating the cost of steam power it is considered that the 
energy is to be used near the point where it is generated, but if the 
market is not near tidewater or a line of railroad it would probably 
be cheaper to install electric generators and transmit the energy by 
wire than to transport the fuel, in which case the capital cost of the 
plant would be considerably greater than that assumed. 

Comparative cost of different systemSf aummanzedfrom previous tables. 



Price of coal per ton 

St«am alone per horsepower year 

Steam plant 6 months + hydroelectric plant months, per 
horsepower year 

Hydroelectric plant alone per horsepower year 



19. 



$187.61 
135w84 



16. 



$140.60 
112.38 



S100.41 
96.74 



909^77 
88.92 



65.73 



In the table above are summarized from previous tables the esti- 
mated tmit costs of one horsepower per year, from a steam plant 
alone, from a hydroelectric plant alone, and from a plant using steam 
and hydroelectric power each for six months. The figures show that 
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the cost of water power at $55.73 per horsepower year is only about 
one-third that for steam with coal at $9 pei ton, which is about the 
minimum price that coal sold for in 1913 at tidewater in south-central 
Alaska. With coal at $3 per ton, which is probably less than it can 
be sold for when the Matanuska and Bering River fields are com- 
mercially available, the cost of water power is still about 40 per cent 
less than that for steam. The combined steam and hydroelectric 
plant is also shown to be more economical than steam alone, even 
with coal at the minimum figure. 

California crude oil is now being used to a considerable extent in 
place of coal in Alaska, and so long as coal must be shipped from 
British Columbia or points on the Pacific coast of the United States, 
the advantage of oil will probably continue, but when local coal 
becomes available it is doubtful if that condition will persist. Com- 
pared with coal, oil weighs about 35 per cent less for equal heat 
values and occupies about 50 per cent less space. An average ratio 
in heat values that is frequently used is 3.5 barrels of oil to one ton 
of cofJ. The seDing price in 1913 at Cordova was $2 per barrel. 

Wood is used but Uttle for the development of power. It can not 
compete with other fuels even imder the prevailing high price, except 
where the timber is locally available and the other fuels must be 
transported for a considerable distance. About two cords of wood 
are generally considered the equivalent of one ton of coal. 

Gasoline is used to some extent by small power consmners in 
isolated localities where wood is not available and where lack of 
transportation facilities demands economy in weight of both equip- 
ment and fuel. About one pint of gasoline or denatured alcohol is 
required per horsepower-hour when the engine is being run \mder 
favorable conditions, such as most eiEcient load, proper compression 
and time of ignition and most suitable explosive mixture. As ordi- 
narily operated gasoline engines may require several times the above 
quantity of fuel per imit of power developed. In quantities of 50 to 
100 gallons gasoline sold for S0.40 per gallon at points on the coast 
near Prince William Soimd in 1913. 
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With the exception of small areas of flat lands along tjie Urger 
iTTflrs and at places along the coast, ihe entire area is mountainous. 
The mountains lise abruptly from the shore line and reach a maxi- 
mum elevation varying from 4,000 feet in the southern part of the 
area to 7,000 feet in the northern part. Owing to this topography, 



FroUBB S.— Hsp at »ulhe*EtnTi Alukn. 



the streams, with the oxccptiun of a few of tho larger rivers whicli 
come through the mountains from the interior, have small uid pre- 
cipitous drainage areas. Their courses are short and they have t 
laige fall; in fact, many of the streams are made of a seriee of cat«F 
netB. (See PI. XSI, A.) 
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Temperature and precipitation in goutheastem Alaska.<^ 





Fort Tongass (1 
June, 1868, to 


year,* 16 months- 
September, 1870). 


Fort Wrangell (2 years, 40 month*— 
May, 1M8, to August, 1882). 


Month. 


Temperature 
(*F.). 


Precipitation. 

• 


Temperatore 
(*F.). 


Predpitatkm. 




Maxi- 
mum. 


Mini- 
mum. 


Inches. 


Number 

of days 

over 0.01 

inch. 


Maxi- 


Mini- 


Inches. 


Number 

of days 

over 0.01 

hich. 


Jftnnary 


47 
45 
50 
60 
70 
75 
91 
81 
67 
58 
51 
47 


6 
23 
- 2 
33 
38 
43 
52 
47 
38 
37 
32 
24 


12.92 

10.79 

8.21 

9.57 

7.70 

6.66 

10.58 

6.71 

17.66 

14.11 

15.46 

13.33 


18.5 
21.5 
17.5 
19.0 
15.5 
10.3 
16.6 
9.6 
19.3 
20.0 
27.0 
19.0 


47 
58 

64 
64 
78 
86 
82 
84 
73 
67 
53 
62 


- 4 

2 
-10 
24 
35 
38 
44 
43 
38 
31 
4 

- 3 


6.07 
8.11 
X80 
4.11 
3.71 
3.56 
3.69 
3.07 
6.63 
7.36 
11.27 
10.41 


17.6 


FebniMy 


20.0 


Mtrrh... 


12L6 


April 


16.6 


May 


1&6 


JiinA ... 


13.7 


July 


15.8 


Atunist 


14.8 


September 


17.2 


October 


13.2 


November 


17.8 


Deoember 


22.5 






Year 






133.10 


213.8 






70.88 


199.9 















Month. 



January.... 
February.. 

March 

AprU 

May 

June 

July 

August 

September. 
October — 
November. 
December.. 



Year. 



KiUisnoo (16 years, 43 months— May, 
1881, to December, 1902). 



Temperature 
(*F.). 



Maxi- 
mum. 



52 
50 
52 
63 
76 
76 
84 
81 
69 
60 
53 
54 



Mhii- 
mum. 



- 2 
-10 

- 2 
15 
24 
33 
38 
36 
27 
25 

1 
1 



Precipitation. 



Inches. 



5.98 
4.96 
4.04 
3.50 
3.38 
2.36 
4.19 
4.90 
7.79 
7.92 
5.16 
4.81 



58.97 



Number 

of days 

over 0.01 

inch. 



18.0 
14.9 
15.0 
11.0 
12.3 
9.9 
11.7 
16.5 
19.3 
22.3 
16.9 
17.6 



185.4 



Junean (2 years, 39 months— June, 
1881, to February, 1897). 



Temperature 



Maxi- 
mum. 



50 
50 
50 
63 
71 
82 
88 
82 
85 
66 
60 
45 



Mfali- 
mum. 



- 4 

• 4 

10 
13 
26 

3sr 

38 
38 
31 
20 

• 1 
1 



Precipitation. 



Inches. 



ia61 

4.85 

6.63 

5.25 

7.36 

4.99 

5.59 

7.53 

12.19 

10.06 

ia47 

8.16 






93.06 



Number 

of days 

over 0.01 



l&l 

1L2 
18.7 
15.0 
16.7 
14.6 
15.5 
15.6 
18L4 
19.8 
1&4 
19.8 



201.8 



a BroolES, A. H., Oeography and geolory of Alaska: U. S. Geol. Survev Prof. Paper 45, pp. 15^170,1906. 
^ The records were not continuous, and the number of years given inoioates simply the """iV^ oi oon- 
tinuous twelvemonth periods covered. 
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Temperature and precipitation in southeastern AlasJca — Continued. 



Month. 



January.... 
February.. 

March. 

AprU. 

May 

Jane 

July 

August. 

September. 
October. . . . 
November. 
December.. 



Year. 



Skagway (31 months— November, 
1808, to December, 1902). 



Temperature 



Maxi- 
mum. 



42 
44 
63 
61 
79 
90 
92 
80 
76 
60 
51 
57 



Mini- 
mum. 



- 4 

- 9 
-10 

16 
25 
34 
39 
32 
30 
16 
7 

- 4 



Precipitation. 



Inches. 



0.90 

.57 

.64 

2.39 

.77 

.60 

1.73 

1.51 

3.47 

3.22 

2.17 

3.78 



21.75 



Number 
of days 

over 0.01 
inch. 



7.5 
2.5 
3.0 

10.5 
4.7 
5.0 
5.7 
8.5 

13.5 

12.0 
8.0 

11.7 



92.6 



Sitka (17 years, 44 months— Novem- 
ber, 1867, to Dooember, 1902). 



Temperature 



Maxi- 
mum. 



51 
54 
65 
70 
80 
80 
87 
82 
74 
67 
59 
50 



Mini- 
mum. 



- 2 

- 3 
■ 1 

19 
28 
33 
35 
39 
32 
25 
5 
7 



Precipitation. 



Inches. 



12.17 
7.47 
6.70 
5.61 
4.11 
3.31 
3.55 
5.84 
9.67 

11.96 
9.80 
7.88 



Number 

of days 

over 0.01 

inch. 



88.10 



16.8 
15.9 
18.0 
16.2 
16.1 
13.6 
14.9 
16.8 
19.5 
21.7 
10.5 

ia9 



207.0 



Dates of freezing in southeastern Alaska. <* 



Station and year. 


T^t 

killing 

frost. 


Last 
frost. 


First 
frost. 


First 

killing 

frost. 


Growing 
days. 


Fort Tonga.s,s: 

1868 






Nov. 6 
Sept. 29 


Dec. 19 
Dec. 17 




1860 




Mar. 10 
Mar. 14 


210 


1870 






Fort Wrangoll: 

1860 




Sept. 20 
Oct. 5 
Sept. 14 
Oct. 2 

Nov. 18 
Oct. 6 
Sept. 20 
Sept. 10 
Sept. 4 


Oct. 15 
Oct. 29 
Oct. 29 
Oct. 8 




1875 


Mar. 14 
Apr. 30 


Apr. 20 
June 5 


220 


1876 


182 


1882 




Juneau: 

1889 








1890 




Mar. 29 
May 2 




101? 


1801 







141? 


1805 




Sept. 19 




1899 








1900 






Sept. 22 
Sept. 4 




Skagway: 

1809 




May 9 




117? 


1900 


Apr. 






1902 


July 7 


Aug. 27 

Sept. 13 
Sept. 28 
Oct. 15 
Sept. 27 
Oct. 14 
Oct. 18 
Sept. 3 
Sept. 27 




60? 


Killisnoo: 

1884 








1885 






Oct. 12? 




1888 








1801 




May 6 
Mar. 31 
May 2 




143 


1S92 






197 


1893 






169 


1895 




Sept. 12 




1897 








Sitka: 

1868 




Apr. 21 






1869 




Sept. 19 
Oct. 19 






1870 










1871 






Oct. 31 
Oct. 7 




1872 










1873 


May 27 




Nov. 5 


1G2 


1881 


May 8 






1900 


June 1 


Aug. 25 


Oct. 1 
Nov. 1 


122 


1901 

















a Brooks, A. H., Geography and geology of Alaska: U. 8. Geol. Survey Prof. Paper 45, pp. 171-172, 1906. 
97801**— wsp 372—15 11 
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VEGETATION. 

Owing to tho mild temperature, the long days in summer, and the 
heavy precipitation, the vegetation, in southeastern Alaska is very 
luxuriant. Except where the soil is too shallow or the slopes toe 
rocky, the whole area is covered with dense forests of spruce, cedar, 
and hemlock and is in the national forests. (See PI. XX, B, p. 158.) 
Among this timber there is a heavy undergrowth of devil's-dub, ber- 
ries, and other small plants. In the southern part of the area treei 
vary in diameter up to 6 feet and grow up the slopes to the moimtain 
tops. Toward tho north tho size of the trees diminishes, the under- 
growth is not so heavy, and the timber does not extend to the top ci 
the mountains, which are either small or glacier covered. 

Much of the forest is overmature and defective timber is commoiij 
but in coves and gullies for several miles back from the coast there 
are many fine stands of spruce and cedar which have never been 
injured by fire or cutting. 

The logging practice now in vogue takes only the best spruce trees 
which can be fcUed into the water or on slopes where they can b€ 
skidded in by hand. Of course it is difficult to log in a moimtainous 
country, but much timber can be logged in southeastern Alaska with 
no more difficulty than attends many operations in the Pacific Coast 
States, if modern methods are introduced. 

So far only the spruce has been used for saw timber, but both spruec 
and hemlock are undoubtedly good pulp woods. The few sawmilk 
now operating in southeastern Alaska obtain their timber from thfl 
national forests, but the supply of timber is much greater than ifl 
required by local needs. The Forest Service is desirous of increasing 
the timber sales, and the present price of stiunpage is low — only $1 a 
thousand board feet. Full information on this subject can b€ 
obtained from the forest supervisor at Ketchikan. 

Aside from the native growth, garden truck, berries, and the haidy 
grains and grasses can be raised in all parts of this area. Straw- 
berries, raspberries, and huckleberries grow both wild and cultivated 
and are of most excellent quality. Grasses and grains are difficult 
to harvest and cure owing to the large amount of rain. 

Tlie areas suitable for agriculture are small and are expensive tc 
bring under cultivation. Agriculture is carried on with difficulty on 
account of the swampy condition of the ground, which is hard to woili 
with horses unless well drained. 

GENERAL CONDITIONS OF RUN-OFF. 

The run-off from the streams in tliis area residts principally from 
direct rainfall, melting snow, and melting glaciers. In view of the 
large rainfall, the excellent forest cover, and the glacial areasi the 
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general deduction would be that this section shoxdd have many largo 
streams with an abimdant and well-sustained run-off. This, how- 
ever, is not the case, as the catchment areas are small, and although 
the total yield per square mile is considerable, the streams are not 
large and they fluctuate very rapidly. 

The forest effects are principally offset by the deep slopes and 
shallow soil, which afford but httlo ground storage. The streams 
respond very quickly to the rainfall and their volume drops with 
equal quickness as soon as it ceases to rain. Frequently they are 
reduced from a maximum to a minimum flow within a few days. 
This is illustrated in the hydrograph of Porcupine Creek near Haines, 
in the northern part of the area (PL XXII). This stream has a 
drainage basin of 34 square miles and heads in a large glacial area. 

In many places, owing to the steep slopes, there are no weD-defined 
streams but instead the water runs down the mountain side in many 
small channels, some on the surface and others between the soil and 
the rock. In some of the developments the water is obtained by 
contour ditches which bring the water together from these streams. 

Most of the large glaciers terminate at elevations but httle above 
sea level and are therefore practically of small value as a source of 
water supply for the development of power. The smaller glaciers 
are beneficial only during the summer months, as their water is cut 
off early in the fall by the frosts. It is probable that many of the 
extreme variations in the glacier-fed streams are due to the making 
and breaking of ice jams which raise and hold back the water. 

The streams which head in lakes have a much better sustained 
flow and are practically the only ones in the area which are of much 
value for power, as any large development must depend on storage 
both for the winter months and during dry parts of the summer. 

The principal defect in the water supply, so far as the production 
of power is concerned, is the extreme low flow during the winter 
months. On the smaller streams, which have no storage, there is 
practically no flow in winter, and even on the streams having lake 
storage the flow is extremely low, as shown in the records for Turner 
River (fig. 6), which empties into Taku Inlet near Juneau. This 
stream has a drainage area of 66 square miles and heads in Turner 
Lake, which offers excellent facilities for storage. A portion of the 
area is also covered with glaciers. The scantiness of the winter 
flow is due largely to the meager amoimt of storage capacity in the 
ground, which freezes to bedrock, thus holding back the water. 

INDUSTRIAL. CONDITIONS. 

With the exception of a few towns along the shore and scattered 
mining camps and fisheries, southeastern Alaska is very sparsely 
settled. The only ready means of transportation is by \k^^\>, ^v^^ 
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States Census Bureau^ and the amounts are made up from state- 
ments received from power owners in the various sections. These 
figures have not been verified, but it is beUeved that they are some- 
what large, as they probably give the maximum development, and 
this can be maintained only during a small portion of the year. 
Most of the plants have but httle power during the winter months. 

In considering the development of the water powers in southeastern 
Alaska the possibility of developing power from lignite and coal 
deposits in that region must be taken into account. When these 
deposits are opened, fuel will probably be available at a compara- 
tively low cost on account of the ease of water transportation, and 
steam power may be produced much more cheaply and will be more 
rehable than the water power. 

A great drawback to water-power development in this r^on is the 
difficulty of transmission. The country, as already stated, is cut by 
numerous channels, has a rough topography, and is covered with 
dense forests. Therefore transmission lines are difficult and expen- 
sive to construct, and this practically prohibits development at sites 
where the power can not be utilized at the point of development. 
In view of these difficulties, the possibihties at the present time for 
large power development in southeastern Alaska are not great, and 
such projects should be closely scrutinized as to their feasibiUty both 
from an engineer's standpoint and from that of an investor. 

The opening of new mining districts and the development of the 
timber interests in this region wiU create a more widely distributed 
demand for power and enable the utilization of sites which at the pres- 
ent time can not be considered as available. As already stated, the 
success of any large water-power development, to be run during the 
entire year, will depend on the possibihty of adequate storage. The 
meager topographic data available indicate that there are probably 
many lakes throughout the region which will offer excellent storage 
facilities. 
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Developed water power in southecistem Alaska ^ 1908. 



Owner. 



Porcupine Gold Mining Co 

Columbia Canning Co 

Nugget Creek Mining Co 

Columbia Canning Co 

Hhalnum Pi^|l^r^fff^ Qq 

Cahoon Creek Placer Co 

Union Iron Works 

Hvdraulic Pipe and Boiler Works. 

Fmn& Young 

William Duncan 



R. O. Ketrhnm 

Alaska Industrial Co 

Do 

American Gold Mining Co. 

Yukon Publishing Co 

Home Power Co 

New England Fish Co 



J. P. Jorgenson & Co 

Ebner Gold Mining Co 

Alaska Perseverance Mining Co 

AlaskaJuneau Gold Mining Co 

F. H. Partridge 

Alaska Copper Co 

A. Murray 

Juneau Iron Works 

Treadwell group 

Citiiens' Lic^t, Power and Water 

Co. 
Alaska Electric Light and Power 

Co. 
Chichagof Gold Mining Co 



Location of plant. 



Porcapino Creek . 

Haines 

do 

Leonard Croek.. 
Shakan Creek... 
McKinley Crock. 

Gold Creek. 

Juneau 

Shakan 

Metlakatla 



Kupreanof Island 

Jumbo Creek 

Sulier 

Sheep Crock 

Skagway 

Lake Dowcy 

Lake Whitman and 
Coal Creek. 

Juneau 

Gold Creek 

Silverbow Basin 

do 

Hoonah 

Lake Creek 

Douglas 

Juneau 

Douglas Island 

Ketchikan Creek 



Gold Creek. 
Clay Bay.. 



Number 
ofwhools. 



Ilorsft- 
powcr. 



2 
3 
2 
3 
4 
2 
1 
1 
1 
2 

1 
1 
1 
3 
1 
1 
2 

1 
4 
8 
2 
2 
4 
2 
1 
37 
2 

5 

1 

09 



50 

70 

24 

25 

150 

100 

8 

8 

25 

63 

50 

150 

30 

80 

3 

125 

1,100 

25 

4,000 

880 

500 

15 

300 

6 

6 

0,297 

240 

1,000 

150 

15,319 



Character of industry. 



Placer mining. 
Cannery. 
Mining. 
Salmon cannery. 

Do. 
Plaonr mining. 
Machine shop. 
Pipe and boiler works. 

Sawmill and salmon 

cannery. 
Barrel factory. 

Mining. 

Do. 
Newspaper. 
Light and power. 
Fish froezmg and ice 

making. 
Lumber. 
Ousrtt mining. 
Mining. 

Do. 
Sawmill. 

Smelter and sawmill. 
Wood turning, etc. 
General repairs. 
Gold mining. 

Do. 

Da 
Da 



INDEX. 



A. 

Page. 

Abercrombie Rapids, description of 41-42 

possibility of a power plant at 42 

Acknowledgments for aid 12 

Alaska Water, Light & Telephone Co., 

power plants of i07-108 

Altitude, infl uenoe of, on precipitation 28 

Ajchangel Creek, description of 146-147 

Atka Island, precipitation at 18,27 

Avery River, description of 100 

falls on , plate showing 100 

near Golden 101-102 

power possibilities on 100-101 

B. 

Banta, O. L., acknowledgment to 12 

Bench Creek, falls on, plate showing 100 

Berg Lakes, descriptton of 35-37 

Bering Island , precipitation at 18, 27 

Bering Lake, location of 36 

Bering River, falls on, plate showing 36 

dr^nage basin, general features of 35-37 

Bottle Creek at Galena Bay 84 

description of 83 

power plant on 83 . 107 

Brevier Creek, description of 91 

discharge of 97 

Brooks, Alfred H., on the Copper River Pla- 
teau 40-41 

on timber in the Copper River drainage 

basin 44-15 

preface by 9-10 

C. 

Calder, precipitation at 18, 19, 27 

Canyon Creek (Controller Bay region), de- 
scription and discharge of 37 

Canyon Creek (Kenai Peninsula), descrip- 
tion of 128 

discharge of 131 

Capps, S. R., see Mofflt, F. H., and Capps, 
S.R. 

Chickaloon, precipitation at 18, 19, 27 

Childs Glacier, location of 43 

Chl^nia Consolidated Mines Co., power plant 

of 107 

Chisna Creek, course of 80 

discharge of 81 

power plant on 80, 107 

Chistochina, precipitation at 18, 19,27 

Chitina River basin, general features of 53-55 

geology of 54-55 

Chitltu Creek, discharge of 60 

gold placers on 55-66 



Page. 

Chokosna River, discharge of 62 

Chugach National Forest, administra- 
tion of 74 

Clear Creek, description and discharge of 39 

Climatic provinces, boundaries of 16 

Coal, competition of, in power production ... 39 

occurrence of , on Kenai Peninsula 112 

See also Fuels. 

Coal Harbor, precipitation at IS, 19, 27 

Coast scene, typical, plate showing 158 

Controller Bay region, general features of 34-35 

map of 34 

measuring points in 35 

power sites in 30 

Cooper Creek, descriptfon of 125 

discharge of 128 

power possibilities on 125 

Copper, occurrence of, in Bottle Creek Valley. 83 
occurrence of, in the Kotsina-Chitina belt. 43-44 

in the Kuskulana River basin 63 

in the PriQce William Sound region . 73 

Coi>per Center, Copper River near 45-46 

Klutina River at 51-52 

precipitation at 18, 19, 22, 27 

temperature record at 32 

Copper Creek, course of 83 

Copper River above Abercrombie Rapids, 

plate showing 42 

at MUes Glacier 47-60 

description of 41-43 

near Copper Center 45-46 

1 mile above Copper Center, plate show- 
ing 37 

view up 42 

Copper River & Northwestern Railway, ac- 
knowledgment to 12 

Copper River drainage basin, gaging stations 

and measuring points in 45 

general features of 39-43 

map of 44 

mineral resources of 43-44 

power sites in 66-68 

timber resources of 44-45 

Copper River Plateau, description of 40-41 

Copper River valley, plate showing 37 

Cordova, Humpback Creek near 76-77 

Power Creek near 70-71 

power plant at 105-106 

precipitation at 18,19,22,27 

temperature record at 33 

Cordova River, see Rude River. 

Craigie Cxeek at Gold Bullion Mill 143-145 

power plant on 143-143 
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Dan Creek, discharge of 60 

gold placers on 55-^ 

Davis Creek at Golden 99-100 

description of 99 

falls on, plate showing 97 

power possibilities on 99 

Davis Lake, plate showing 97 

Devil Creek, description of 123 

Dickey, W. A., acknowledgments to 12 

Drainage area and stream, typical, plate 

showing 159 

Duck River at Galena Bay 87-88 

falls on, plate showing 84 

general features of 85-87 

hydrograph of 86 

power possibilities of &5-87, 109 

Dutch Harbor, precipitation at 18, 19, 27 

E. 

Eaglek Bay, falls at, plate showing 96 

location of 97 

power possibilities on 97-98 

Electricity, obstacles to transmission of 110 

EUamar Mining Co., acknowledgments to 12 

Equivalents, convenient 14 

Eyak Lake, description of 69 

F. 

Falls Creek (Copper River drainage basin), 

power site on 53 

Falls Creek (Kenal Peninsula), description of. 119 

discharge of 120-121 

power plant on 120 

First Berg Lake, water power from 36-37 

Fish Bay, location of 79 

power sites near 79-80 

Fishhook Creek, description and discharge of. 147 
Forest reserve on Prince William Soimd, ad- 
ministration of 74 

Forest view, typical, plate showing 158 

Fort Liscum, precipitation at 18,19,27 

temperature record at 33 

Free Gold Mining Co., acknowledgment to. . . 12 
Fuels, cost of 68,154-155 

G. 

Galena Bay, Bottle Creek at 84 

description of.. 83 

Duck River at 87-88 

Galena Bay Mining Co., power plant of 107 

Gilahina River, discharge of 62 

Gilahina River basin, general featurt^s of 61 

Glacier Creek, description of 91 

discharge of 97 

water power from 108-109 

Gladhaugh Creek, description of 81-82 

discharge of 82-83 

Gold Bullion mill,CraigieCroek at 142-145 

Gold Bullion MiningCo., acknowledgment to. 12 

Gold Creek, general features of 93 

near Valdes 93-94 

Gold lodes, occurrence of, in Mineral Creek 

valley 92 

occaireiice of, in the C<q;>per River basin.. 44 
iQ the MeKJnley Lake district 68 
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Gold lodes, oocurrence of,, in Willow Creek 

basin 141 

occurrences of, near Port Valdes 73 

nearPortWelJs 73,98 

nearShoopBay 94 

on ArchBDgel Creek 146 

onGoldCreek 93 

on Eienai Peninsula 111-112 

Gold placers, oocurrence of, in the Copper 

Riverbasin 44,^ 

occurrence of, onGoldCreek 93 

on Kenai Peninsula 112 

on Mineral Creek 93 

Golden, Avery River near 101-102 

Davis Creek at 99-100 

HoboCreeknear 103-104 

Graff, 8. M., acknowledgments to 12, 131 

Grant Creek, description of 121-123 

discharge of 122 

power possibilities of 123 

Gumboot Basin, location of 83 

H. 

Hanging basin with falls at outlet, plate 

showing uo 

Harrison Lagoon, location of. 103 

Heiden Canyon, tte Lowe River. 

Hobo B ay, location of 103 

Hobo Cndk, description of 103 

near Golden 103-104 

power possibilities of 103 

Holdsworth, P. H., on the power plant of the 

Skeen-Lechner mine 120 

Horsetail Falls Creek, course of 80 

discharge of 81 

Hoyt, John C, A water-power reoonnaissanee 

in southeastern Alaska L57-167 

Hubbard, Charles G ., acknowledgment to. . . 13 

Hunmipj Bay, description of 101 

Hummer Creek, discharge of 105 

Humpback Creek near Cordova 76-77 

water power from 106 

J. 

Juneau, precipitation at 18, 19-90,23,27 

temperature record at S3 

Juneau Creek (Kenai River drainage begin), 

description of 126 

discharge of. 128 

power possibilities on 126 

Juneau Creek (Sixmile Creek drainage basin), 

description of 128 

discharge of 131 

K. 

KanataRiver, discharge of. 60 

Katalla, location of 36 

procipitation at 18,20,27 

Katalla R iver , description of 39 

Kenai, precipitation at 18,20,37 

Kenai Lake, gage height of 116-117 

west end of , plate showing 116 

Kenai Peninsula, coal field near 113 

gaging stations and measuring points on. 113 

general features of 110-Ul 

minenlreaGorOGBol lU-lll 
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Kenai Peninsula, north-central i>art of, map 

of 112 

power sites on 140-141 

timber of 113-113 

KenalRiver, description of 115 

discharge of 117-118 

power ixHsibilltlcs of 115-116 

Kenal Biver drainage basin, general features 

of 114-115 

Kennedy, E. P., plan for power development 

on Long Lake 151-152 

Eennicott Mines Co., acknowledgment to. . . . 12 

Kennioott River, description of 56 

Ketchikan, precipitation at. 18,20,27 

Keystone Canyon, tee Lowe Biver. 

KiUisnoo, precipitation at 18,20,27 

temperature record at 33 

Khickwan, precipitation at 18,20 

Klutina Glacier, description of 51 

Khitina Lake, description of. 51 

Klutina Biver at Copper Center 51-52 

diagram showing discharge of 57 

near Copper Center, plate showing 50 

Klutina Biver basin, general features of 6(^51 

Kodiak, precipitation at 18,20,27 

tenqperature record at 33 

Kotstna Biver. discharge of 53 

Kotsina River basin, general features of 53 

Kushtaka Lake, description of 38 

Kuakulana Biver, discharge of. 63 

power sites on 63-4S3 

KusknlanaBiver basin, general features of. . 62-63 

L. 

Lagoon Creek (Landlocked Bay), course of. . 80 

discharge of : 81 

I/agoon Creek (Port Wells district), course of. 102 

discharge of 105 

power possibilities on 102-10^ 

Lakina Biver, discharge of 61 

power development on 60 

Lakina River basin, general features of 60-01 

Landlocked Bay, general features of 80-81 

lAtouche Island, power site on 109-110 

Little Susitna Biver, description and dis- 

chargeof 145-146 

power site on 148-149 

Long Lake power development, plan for. . . 151-152 
Loring, precipitation at 18,20,27 

temperature record at 33 

LostCreek, description of 123-121 

dlschargeoL 128 

liowe Biver, description of 90 

disohargeof. 97 

power possibilities of 90-91 

Lowell Creek at pix>e intake, plate showing. . 114 

description and discharge of 113-114 

M. 

McAlister Creek, description of 95 

disohargeof. 07 

lloOtfthy Creek, desor^tion of 56 

dischargeot 60 

near McCarthy 68-«9 

plate showing 50 

powsriiteoii. 56-^ 
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McKinley Lake district, description of. 68-60 

Maddren, A. Q. See Moffit, F. IT., and Mad- 
dren, A. O. 

Mallard Lake, location of 83 

Marginal lakes, description oL 36 

Martin, G. C, on the Berg Lakes 30 

Meteorologic records, extentof. 15-17 

Metlakatla, precipitation at 18 

Miles Glacier, Copper River at 47-50 

location of -13 

Mills Creek, description of 128 

2 miles above mouth 130 

upper valley of, plate showing 115 

Mineral Creek, description of 91-02 

discharge of. 97 

power possibilities of 91 , 92 

East Fork of, description of. 92 

disohargeof. 97 

Moffit, F. H., and Capps, S. R., on the 

Wrangell Mountains 40 

and Maddren, A. G., on the geology of the 

Chitinabasfai 54-55 

Mountain King mine, power plant for 108-109 

N. 

NIzina River, description of 55 

disohargeof 60 

power site on 55 

Nizina River basin, streams of. 55-58 

Northwestern Fishing Ck>., power plant of. . . 106 

Nuchek, precipitation at 18,27 

Nushagak, precipitation at 18, 27 

O. 

Ohman, A. R., acknowledgment to 12 

Olsen^C. I., acknowledgment to 12 

Orca, power plant at 106 

Orca Bay, general features of 75-76 

P. 

Parsons Falls Creek, description oL 70 

disohargeof. 78 

Peacock Creek , power site on 53 

Porcupine Creek, hydrograph of 1G2 

Port Fidalgo, description of. 78 

Port Valdez, general features of. 89 

plate showing 85 

Port Wells district, general features of 9S-99 

Power, cost of 149-155 

Power Creek near Cordova. 70-71 

view up 65 

water power from 70 

Power Creek drainage basin, general features 

of. 69-70 

plate showing '. 65 

Power-development problems, solutions of. 148-149 

Power plants in southeastern Alaska 107 

in the Prince William Sound region. . . . 105-109 
in the Willow Creek district. . . 1 12-143. 147-148 

onFallsCreek 120 

on Roaring Creek 53 

Power possibilities in southeastern Alaska. 165-106 

Power sites in the Copper River basin 60-68 

in the Prince William Sound region. . . . 109-110 

onFallsCreek 53 

on Kenai Peninsula 140-141 
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Power sites on Kiukolaiia River 62-63 

on McCarthy Creek 66-58 

on NIzina River 65 

on Peacock Creek 53 

on Ptarmigan Creek 65-66 

on Tebay River 54 

on Tiekel River 64 

Precipitation, influences affecting 26-29 

reoordsof. 17-32 

Prince William Sound, map of. 72 

Prince William Sound region, gaging stations 

and measuring points in 74-75 

general features of 72-73 

mineral resources of 73 

power sites in 109-110 

timber in 74 

Ptarmigan Creek (Copper River drainage 

basin), description of 65-66 

discharge of 66 

power sites on 65-66 

Ptarmigan Creek (Kenai River drainage 

basin), description of 11&-119 

dischargeof. 119 

power sites on 119 

Ptarmigan Lake, description of. 119 

Q. 

Quartz Creek, description of 123 

dischargeof. 124 

R. 

Rainfall stations in southern Alaska, map 

showing 16 

Resurrection Creek , description and discharge 

of 131 

Resurrection River, description of 114 

looking upstream, plate showing 114 

Reynolds Creek, course of 81 

discharge of 81 

power possibilities of 81 

Roaring Creek, hydroelectric plant on 53 

Robinson Falls Creek, course of. 76 

discharge of. 78 

Rude River, description of 75-76 

Russian River, description of. 126 

dischargeof. 126-127,128 

power possibilities on 126 

S. 

Salmon Creek, description of. 68-69 

water power from 69 

Sawmill, water power for 106 

Schmesar , H erman , acknowledgment to 12 

Sea Coast Mining Co., power plant of 109 

Seward, precipitation at 18,20,23,27 

temperature record at 33 

Seward Light and Power Co.'s plant, descrip- 
tion of 131-133 

temperatures of water at 134-139 

Sheep Bay, power site near 78 

Shoup Bay, general features of 94-05 

UnoCreekat 95-96 

Sidney Creek, discliarge of. 146 

Silver Lake, dam site at outlet of, plate show- 
ing 84 

See alto Duck Rhrar. 



Sitka, predpitatiao at 18,20-21,27 

temi)erature record at 33 

SixmHe Creek at Sunrise 120 

Sizmlle Creek drainage basin, gen«ral featuni 

or 128 

Skagway, predpitationat 18»21,27 

temperature record at 33 

Skeen-Lechner mine, power plant of 120 

Snowtall, amount of 20-31 

Snyder Falls Creek, description of 76 

dischargeof 78 

Solomon Gulch, deacriptioa of 89-00 

dischargeof 07 

plate showing 36 

power plants on 107-108 

Southeastern Alaska, climate of 150-161 

geology of 150 

industrial conditions in 163-165 

power possibilities in 165-166 

run-off in 162-164 

topography of 157-150 

vegetation in l© 

water i>ower in 157-167 

Steam power plant, cost of operating 153-155 

Stetson Creek, desc^ption of 125-126 

discharge of 128 

Stillwater Creek, description and discharge of 38 

Storm, L. W., acknowledgment to 12 

Strelna Oeek, description fA. 63 

dischargeof Q 

Stuart Creek, discharge of 66 

Sunrise , precipitation at 18, 21, 24, 27 

Sizmile Creek at 120 

temperature record at 33 

T. 

Tebay River, fill! and storage on. 54 

Temperature, records of 32-34 

Terms, definition of 13-14 

Tiekel, precipitation at 18,21,27 

Tiekel River, discharge of 66 

power sites on 64 

Tiekel River basin, general features of 64-66 

Timber in the Chitina River basin 60 

in the Controller Bay re0on 35 

in the Copper River basin 44-45 

in the Prince William Sound region 74, 79, 

89, 03,98,99, KB 

hi the Tiekel River basta 64, 66 

hi the Willow Creek district 142 

on Kenai Peninsula 112-113 

Tonslna Creek, description of 114 

TraO Creek, power possibilities on 123 

Tsina River, canyon on, plate showing 64 

description of 64-65 

discharge of 66 

X>ower sites on 65 

view up 64 

Tyonek, precipitation at 18,21,27 

temperature record at 33 

U. 

Ugashik, predpitatloQ at 18,27 

UnoCreekat Shoup Bay 05-05 

course of •••• 

hydroeketric plant OD 
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Valdez, Odd Creek, near W-94 

procipItaUon at 18,21,24,27 

temi)erature record at 33 

Valdez Electric Co., power plant of 107-108 

Vesuvius Valley, lo<-ation of 83 

W. 

Water, temperature of, at Seward 134-139 

Water-power riglits, sources of. 15 

Weather Bureau stations, location and length 

ofrecordof 17 

Wesley Falls Creek, description of 76 

discharge of 78 

White Creek, discharge of 60 
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Willow Creek district, gaging stations and 

measuring points in 142 

general features of .' 141-142 

map of 1^ 

Wind, velocity of, near Miles Glacier 31-32 

Wood Canyon, description of - ^1 

Wood inilp, facilities for manufacture of 110 

timber for '* 

Worthington Glacier, location of 65 

Wrangell, jirecipitation at 18 

Wrangell Mountains, description of 40 

Y. 
Young Creek, description of 56 
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